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Imagine One Antenna Per Cell Site Sector, Instead Of Three. 
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longer, and you keep revenue tolling in. 1 And you can wrap three 
antennas around a monopole for a sleek, new look 

cb Call Decibel Products loday to learn more about 
the Diversity Master family of combination Tx/dual 
polarization Rx antennas. You'll look great. 
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Your Wireless Connection. ~ 


Visit us at CTIA, Booth #3635. Circle (1) on Fast Fact Card 


The 10-site radio controller 


Gooseneck 
microphone 
optional 


Clock/audio-level/ 
cross-mute display 
optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m UNSELECTED switches for 
monitoring any combination of 
unselected lines 


= TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


w RX ALL switch for monitoring 
all unselected lines 


= Separate speakers and volume 
controls for “selected” (TX/ 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


= TIMED MUTE switch to mute 
“unselected” audio temporarily 


m™ =©Separate volume controls for 
each “unselected” line 


@ =Instant-PTT switches for each 
line 


@ = Line-activity LEDs (function 
on all lines, selected or not) 


m = Heavy-duty 120/240-V,- power 
supply (also runs on 12 Vac) 
Options 


™ DCA-3 external three-line 
adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


m DTMF pad 
m Cross mute 


m Clock, audio-level bargraph, 
and cross-mute indicators 


@ = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


HME CAT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Mobile Radio Technology 


1Q) Electromagnetic 
radiation testing at 
mobile radio sites 
William E. Bean 

The measured field strength 
around base stations is a poten- 
tial silent liability that can be 
addressed with simple hand- 
held test equipment. 


Intelligent antenna 
improves cellular 


system performance 
Charles E. Nahabedian 
Deliver better service, includ- 
ing more range, better cover- 
age within your service area 
and calls with less noise. 


The wonder machine 
David Ludvigson 

Adding the versatility of paral- 
lel-port switching to a digital 
phase-locked loop makes the 
basis of a complete receiver or 
transmitter with software-con- 
trolled selection of any frequency. 


Paging technology: 
POCSAG, Golay 
paging codes 

Lynne Stewart 

Part 2—Here are some advan- 
tages and disadvantages of 
POCSAG and Golay paging 
protocols. 


Taking an active look 
at a passive problem 
Walter Rheingans 

Continuing complaints from a 
bus company about repeater 
malfunctions lead to bringing 
the repeater into the shop. 
Drooping voltages under vari- 
ous conditions lead to the cause. 


On the cover: A technician uses a hand-held 
radiation monitor to make electromagnetic field 
measurements al a tower site. See William Bean's 
article on page 10. 


38 Transportable VHF 
repeater serves Antarctic 
communications 
Tom Reiff 
Repeaters avoid temperature 
stresses that destroyed compo- 
nents and batteries in previous 
permanent facilities. 


50 


Site noise measurements 


isolate reception problems 
E. Kirk Ellis 

Simple equipment configura- 
lions and test procedures make 
it possible to measure receiver 
site noise. 
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In the mobile radio security 


industry, there are those 


who set the pace, and those 
who just try to keep it. 


Next month, 

Transcrypt International 
will not only continue to set 
the pace in mobile radio 
security, we will establish 
the new standard by which 
all scramblers are 
compared. 


TRANSCRYET” 


4800 NW Ist Street « Lincoln, NE 68521 
800-228-0226 » 402-474-4800 « Fax 402-474-4858 
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And then there were 14—plus the IWCE trade show 


Mobile Radio Technology makes tts 
home among trade magazines owned by 


Intertec Publishing, a [10-year-old com- 
pany with its headquarters in Overland 
Park, KS. and offices elsewhere in the 
United States and Europe. Until Dec. 15, 
1995, Intertec’s telecommunications, 
broadcasting and clectronics magazines 
numbered 11. On that date. Intertee ac- 
quired the assets of Argus Inc,, an Atlanta- 
based publishing company. adding seven 
more telecommunications and electronics 
magazines, among other properties. The 
magazines are Communications, Cellular 
Integration, Vor Y Datos, PCS Today. 
Mobile Computing Technology, Satellite 
Communications and RF Design. 

Altogether. properties acquired from 
Argus include 36 magazines, 27 directo- 
ries and four other periodicals. Before Dec. 
15, Intertee already published 46 maga- 
zines und newsletters, as well as numerous 
books that include pricing guides. directo: 
ries and repair manuals, 

Both companies counted trade shows 
among their products, too, Among the 
trade shows acquired from Argus is the 
International Wireless Communications 
Expo (IWCE). 

On Jan, 22, the decision was made to 
discontinue publishing Conmuniunications, 
Cellular Integration, Voz ¥ Datos and PCS 
Today. Our company president. Raymond 
E, Maloney, cited the magazines’ competi- 
live nature with existing Intertee maga- 
zines as the reason. One other former 
Argus magazine that serves another indus- 
try was closed for the same reason. 

As a result, we had to say goodbye to 
two editors with whom we previously 


competed in covering the industry and who 
had been co-workers for only a short ume. 
Communications editor Kelley A, Richard- 
son and managing editor Monica Alleven. 
We're happy to say that Commuimications 
business and technology editor Amy 
Cosper has transferred to Satellite Com- 
munications, and Voz Y Datos associ- 
ate publisher and editor Elsa Saavedra 
continues as part of the team involved in 
organizing the IWCE conlerence, Also, we 
welcome Mobile Computing Technology 
editor Tom Parrish, AF Design editor Gary 
A. Breed and Satellite Conununications 
editor James M. Gifford, among all our 
other new colleagues who come to Intertec 
as u result of the transition. 

OK, so Intertec is a player in these 
“mergers and acquisitions” that we all 
hear about. What difference does it 


make? The growth in the number of 


Intertec telecommunications magazines 
and trade shows can help both you and 
our advertisers. 


Trade shows 

Intertec owns or co-manages about 30 
trade shows. Among its trade shows are 
WirelessWorld (co-sponsored with E.J. 
Krause) and, perhaps as the most enticing 
part of the Dec. 15 acquisition as far as 
MRT readers and advertisers are con- 
cemed, IWCE. MRT has become the offi- 
cial publication of IWCE. It will be much 
easier to publish information useful to you 
that may be developed at IWCE confer- 
ences, Conversely, you and our editors, 
writers and editorial advisers will be able 
to contribute ideas to future [WCE confer- 
ences, and some will take active roles 
alongside the current IWCE conference 
supporters. 

We're also anticipating that any IWCE 
exhibitors not already taking advantage 
of MRT to tell you about their products 
and services will see yet another reason 


to do so, whether through editorial in- 
formation, advertising or both. 


Magazines 

You'll benefit from the growing list of 
Intertec telecommunicalions magazines 
because editors can pool their resources 
for special projects. Examples include spe- 
cial newspapers (known as “show dailies”) 
distributed at trade shows such as CTIA 
and PCIA. Sometimes news and feature 
articles developed for one magazine can 
be modified and tailored for another to 
make use of the best sources developed by 
each editor. 

Advertisers benefit from discounts for 
doing business with multiple Intertec pub- 
lications, the efficiency of using one pub- 
lisher for many of their ad placements and 
the access to vertical markets. You usually 
tell us that you look forward to reading our 
advertisements to find products and serv- 
ices you can use. Should we say this? 
Some readers tell us they like the adver- 
lisements as much as what we write. Ouch. 
Or. fuurray. Ummm. how do we take that? 
Anyway, when more advertising results 
from the new advantages Intertec can of- 
fer, you benefit. too. 

We welcome our new colleagues (600. 
altogether!) from the former Argus prop- 
erties, and we plan to offer you even better 
editorial and trade show services in 1996. 


K-I[T Communications 

Intertec, by the way. is a wholly owned 
subsidiary of New York-based K-IIT Com- 
munications, a publicly traded Fortune 500 
company. Intertee is the trade magazine 
unitin K-HPs family, which includes other 
subsidiaries that specialize in consumer 
magazines, electronic mass media and 
other information services. 


—Don Bishop 


Intertec Publishing’s telecommunications, broadcasting 
and electronics magazines: 


BE Radio 

Broadcast Engineering 

Cellular Business 

Cellular & Mobile International 
Dealers’ Product Source 
Global Telephony 

Mobile Computing Technology 


Mobile Radio Technology 
RF Design 

Satellite Communications 
Telephony 

Video Systems 
WirelessWorld 

World Broadcast News 
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We’re shipping the new Motorola 
R-2670 with secure test capability. 


Big news! The new R-2670 Communications System 


wy Analyzer with SECURENET™ is now available for 


~S - ‘ Bas shipping! Bigger news yet: The R-2670 replaces our — 
R-2000 series units and is the only test platform oni. 
re ~ available that supports Motorola DES, DES-XL, DVP, j es 
4 DVP-XL and DVI-XL encryption algorithms! a 
 - ’ - a . 
ee Designed with encode and decode testing capability, —_ = 
- the R-2670 also provides total testing parameters for 
=~ _~ 


Motorola SECURENET™ radios, including MTS2000™, 

a” SABER™, EXPO™, SYNTOR™, SPECTRA™ — and it Tia = 
can accept customer or test keys for encryption. SS 

In addition, the R-2670 can perform Bit Error Rate ii. s~ 
| 


(BER) testing. 5. 
To arrange a demo or for additional information . * 
on the Motorola R-2670 with SECURENET™, call i 
Communication Test Equipment today. Priced from he f 
a ’ A — 
$18,900 U.S. (list). : a 


+ 


800-505-TEST y TES T CS) MOTOROLA 


FAX: 818-365-5742, Dept. 439 wry 
Visit us at CTIA, Booth #2535 _ ® ) TRUST. 


Circle (6) on Fast Fact Card 


C alendar 


March 

7-8—Specialized Wireless (SMR) Management Conference, sponsored 
by the American Mobile Telecommunications Association, San Diego 
Hilton Beach & Tennis Resort, San Diego. Contact: 202-331-7773. 

11-13—Western States Regional Conference of the International 
Association of Public-Safety Communications Officials, Riverpark 
Convention Center, Spokane. WA. Contact: Pamela Ratcliffe. 206- 
774-3583. 

17-20—Energy Telecommunications and Electrical Association, Dal- 
las Convention Center, Dallas. Contact: 214-235-0655. 

25-27—Wireless, sponsored by the Cellular Telecommunications Indus- 
try Association, Dallas. Contact; 202-785-0081, 


April 

24-26—International Wireless Communications Expo, co-sponsored 
by Mobile Radio Technology, Las Vegas Convention Center. Las Ve- 
gas. Contact: 800-828-0420. 

28-May 1—Vehicular Technology Conference, sponsored by IEEE Ve- 
hicular Technology Society,Westin Peachtree Hotel. Atlanta. Con- 
tact: Wendy Rochelle, 908-562-3870; Fax 908-981-1769. 


May 

14-17—PCIA Spring Government Conference, sponsored by the Per- 
sonal Communications Industry Association, Washington Hilton. 
Washington, DC, Contact: Nancy Palleschi, 202-467-4770. 


29-31—Canadian Wireless, sponsored by the Canadian Wireless Tele- 


Convention Center, Kansas City, MO. Contact: 202-872-0030. 
17-19—National Emergency Number Association annual conference, 
Colorado Convention Center, Denver. Contact: Tim Rorris, 614-459-7707, 
24-27—Supercomm, sponsored by USTA and TIA, Dallas Convention 
Center. Dallas. Contact: 202-326-7300. 


July 

11-13—Communications Expo/Show of the Americas, Miami, FL. 
Contact: 305-229-9992, 

14—-17—Forestry-Conservation Communications Association annual 
conference, Howard Johnson Plaza Hotel, Madison, WI. Contact: Tom 
Tuttle, 608-246-7998. 


August 

11-15—International Association of Public-Safety Communications 
Officials (APCO) National Conference, San Antonio, TX. Contact: 
800-949-2726. 


September 

19-21—Personal Communications Showcase, sponsored by the Per- 
sonal Communications Industry Association, Moscone Convention 
Center, San Francisco. Contact: 800-326-8638. 


October 


30-Noy. 1—WirelessWorld Conference and Exposition, co-sponsored 
by Mobile Radio Technology, Orange County Convention/Civic Center. 


communications Association, Metro Toronto Convention Center, 


Toronto, Contact: 613-233-4888. 


June 


16-20—UTC National Conference & Exhibition, sponsored by UTC, 


November 


Orlando. FL. Contact: Susan Link, 913-967-1969. 


22—Radio Club of America, Communications Symposium, 87th Anni- 


The Telecommunications Association, Marriott Hotel and Bartle Hall 
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EDITORIAL 
Don Bishop, Editorial Bisco 
David Keckler, Senior Associate Editor 
Ellen Payne; Associate Editor 
Harold Kinley, C.E.T., Contributing Editor 
David Ludvigson, Contributing Editor 
Donald E. Koshier, Contributing. Editor 
Walter Rheingans, Poterutd EGO. ; 


INDUSTRY. CONSULTANT — 
Fred: M: ‘Link 2 


REGULATORY CONSULTANT 
Robert H. Schwaninger Jr; 
Schwaninger, Washington, DC: 


Brown and 


EDITORIAL ADVISORY BOARD 

John:Abbey, ‘The Abbey Group — >: 

‘Gene’A. Buzzi, Omnicom Telecommaunications 
Engineering 

‘Jack’ Daniel, The Jack Daniel: Company 

Gary David Gray, P.E., Orange County _ 
“Communications 

Frederick G. Griffin, P.E., Frederick G; Griffin P.C. 

Jim Hendershot, Radio Dasign Group. 

Mary Kjorvestad, Pittencrief Communications 

Samuel-J. Klein, Cellular Design 

Larry Kline, Beachwood, OH : 

$.R: MeGonoughey, PE., Mobile -Gomraunica- 
tions Gs sousuling 
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Art McDole, “Salinas, CA Ze 
Tony Sabino; Regional Communications: ~~ 


‘Herb Sachs, Herb Sachs Consulting 


iro; PsE., Strategic. 


Leon: Spencer, Exxon ‘Computing: Services Se 


Company: © 


_ Dr. Gregory M: Stone, Booz, Allen & Hamilton 


Raymond C- ‘Trot, P.E., Trott Communications 
Group : 
William A. Wickline, P.E., Mentor, OH —- 


CORRESPONDENCE: Editorial: and advertising 
correspondence should be addressed to P.O: Box 
12901, Overand Park, KS 66282-2901, 93- Seah 
1300, fax: 


MOBILE RADIO TECHNOLOGY provides techni: 
cal information to dealers, community repeater op- 
erators, specialized Mobile radio operators, conven- 
tional and cellular ACC and WCC, mobile radio 
equipment manufacturers, manufacturers’ Teps, dis- 
tributors, engineering/consulting firms, national/ 


State/local government, military agencies; public: 


safety agencies, transportation companies, petro- 
leum/energy: products’ companies, ‘public: suiliies 
and others alle: to the field: 


PHOTOCOPY RIGHTS: Authorization to photo- 
copy items for intemal or personal use, or the 
internal_or personal use of specific clients. is 
granted by Intertec Publishing, provided that the 
base fee of US $2.25 per copy, plus US $00.00 
per page is paid directly to Copyright Clearance 
Center; 222 Rosewood Dr., Danvers, MA 01923, 
USA. The fee-code for users of the’ Transaction 


versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella, 201-652-681 1. 


Bh 


Reporting Service j is 0745-7626/1996 $2.25 + 
$00.00. For those organizations that have been 


“granted a photocopying | license by CCC, sepa- ‘ 
‘tate system: ; 

- Prior-to'photocopyi 
’please contact: 


508-750-8400, Organi- 
zations or individuals with Jarge quantity photo- 
copy. or reprint requirements: ‘Should ‘contact : 
Chris Lotesto, 312-435-2359, ES 


“BACK ISSUES: ‘Copies of most issues: printed 


within the past two years are available; older: is- 
sues are not: Call, seusiorner service 800-441 oe 


“ARTICLE PHOT! COPIES: Pp biboupies indi. 
~ vidual articlés printed since January 1983 may be - 
ordered from UMI: Information Store at een 


0360. 


MICROFILM COPIES: Copies of issues by: sash 
dar year are available on microfilm for 1992; 1993 
and 1994. Older issues are scheduled for micro- 
filming later. Write UMI at P.O. Box 1346,Ann 
Arbor; Ml. 48106-1346; or call’ 313-761-4700 or 
800- 521-0600, “Serials. ‘customer ‘service, 


2895. 
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POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"H x 7%" W x 9% "D) or the SL-11R (2%"Hx7"Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
Cations industry. 
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echnically speaking 


Selecting the proper base station antenna—Part I 


By Harold Kinley, C.E.T. 


Which antenna is best suited to your 
radio coverage needs? The answer to this 
question requires some basic knowledge 
of base station antennas as well as a de- 
tailed study of your particular coverage 
requirements and interference possibili- 
ties and probabilities. The antenna tower 
must be able to support the chosen an- 
tenna. (Many antenna towers are heavily 
loaded with antennas, and the addition of 
one more antenna can be critical.) The 


Figure 1. The vertical radiation pattern of a 
single vertical dipole is shown at A. Notice that 
much of the radiation extends upward and 
downward from the horizon. Much of this en- 
ergy is wasted. The coverage in the horizontal 
plane is shown by the circle below the antenna 
at A. By stacking dipoles vertically, as shown 
at B, the pattern can be compressed to cause 
the main lobe to extend further out, thus giv- 
ing better coverage in the horizontal plane. As 
shown by the large circle at the lower part of 
B, the coverage area has been extended sig- 
nificantly by stacking the antennas and com- 
pressing the pattern. 


loading effect of the antenna on the sup- 
porting structure (tower) must be consid- 
ered. The height of the antenna can not 
exceed the FCC-licensed antenna height 
(to tip). The antenna must not cause the 
system to exceed the FCC-licensed effec- 
tive radiated power (ERP) limitation. 
(This is one FCC regulation that many 
system designers/users often seem to 
overlook.) Before going any further, some 
of the basic electrical specifications that 
must be considered in choosing the proper 
base station antenna for your radio sys- 
tem are described in some detail. 


Basic electrical specifications 

There are many factors about antennas 
that must be taken into consideration be- 
fore setting out to choose the antenna for 
the desired coverage. A few of the more 
important base station antenna specifica- 
tions are described here—not necessarily 
in order of importance to your particular 
requirements. 

em Gain — It is a law of physics that 
you never get something for nothing. This 
applies to antennas, too! An antenna is a 
passive device. To achieve gain in one 
direction, the energy is taken from an- 


other direction. Antenna gain is obtained 
by simply redistributing the energy in the 
desired direction or plane. The gain oc- 
curs only in the desired direction or plane. 
The sotal amount of energy being radi- 
ated from the antenna is not increased. 
In mobile radio systems, where vertical 
polarization is used, any radiation upward 
or downward is usually undesirable. 
(Sometimes some downward radiation is 
needed, so downtilt is used to fill in cer- 
lain areas. Because mobile antennas are 
vertical. the base antenna polarization 
must be vertical. Any energy radiated up- 
ward from the base station is wasted. Fig- 
ure | to the left shows how the stacking 
olf antennas (vertically) compresses the 


fcontinued on page 60) 


Kinley. a certified electronics technician. is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Conununica- 
tiony Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. 


Figure 2. This graph can be used to convert between forward-to-reflected-power ratios and 
voltage standing wave ratios (VSWR). 
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Eliminate one of life’s 
annoying ups and downs 


with just a few turns. 


aie Up and down. Up and down. What an 
ae annoying exercise. And that’s just the begin- 
ning. Consider dropped calls. Less than ideal 
reception. Annoyances all. 


Upgrade. 
With just a few 
turns, install 
improved perfor- 
mance. A Tuf 
Duck® antenna 
gee from Centurion. 
What an inge- 
nious way to add 
better reception 
to your conver- 
sations, even on 
: : the fringe. And 
with this quick, easy change, there are fewer 
dropped calls, too. 

But wait, there’s more. When you buy 
a Tuf Duck antenna from an authorized 
Centurion dealer or distributor, you will 
receive a handy tool so you can make the 
upgrade in seconds. 

Pull up the antenna and call 800-228-4563 
for the name of the dealer or distributor nearest 
you. 
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} 


AUTO MeéNU 


SS 
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P.O. Box 82846 


Lincoln. Nebraska 68501 


-- > > @> 
Gp TALK TIME CLOCK TONE | 800-228-4563 


In Nebraska (402) 467-449] 
FAX (402) 467-4528 
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The case for testing 
electromagnetic radiation 
at mobile radio sites 


The measured field strength around base stations is a potential silent 
liability that can be addressed with simple hand-held test equipment. 


By William E. Bean 


In a well-designed mobile radio com- 
munications system, electromagnetic en- 
ergy is directed toward its intended receiv- 
ers, rather than toward people operating or 
maintaining the transmitter site or living 
nearby. Despite an otherwise good design. 
when the system is not functioning prop- 
erly, or when it is inadequately shielded, it 
will radiate energy in unwanted areas. 

This leakage can reduce system perfor- 
mance, cause surrounding equipment to 


control and data collection. 


malfunction and shorten equipment life. In 
severe cases, it can pose a health hazard. It 
can raise questions about employer liabil- 
ity and about safety for employees work- 
ing nearby. 

Fortunately, it is simple to monitor and 
track radiation levels around the transmit- 
ting system. (See “Sniffing It Out” below.) 
Being diligent in periodically examining 
electromagnetic levels near the base sta- 
tion demonstrates a service provider's care 
for employees and the environment in 
which its transmitters are operating. 

Does this sound altruistic? Well, the 


One equipment configuration for measuring electromagnetic radiation includes a hand-held instru- 
ment with a probe, a laptop computer connected with fiber-optic cable and software for remote 


cold facts stand for themselves: Electro- 
magnetic-field-related litigation is on the 
increase, and more employees and citizens 
file lawsuits against communications sys- 
tem operators every year. Inattention to the 
electromagnetic environment created by 
communications systems can cost far more 
than taking the simple steps required to 
keep it in check. 

This trend toward litigation and the ben- 
efit of monitoring and controlling electro- 
magnetic fields will become more appar- 
ent in coming years as base stations for 
various types of personal communications 


Sniffing it out 


How is it possible to gauge the levels 
of electromagnetic fields around mobile 
radios, wireless communications equip- 
ment and other electronic equipment? 
The principles of inductive and capaci- 
tive coupling make it possible. Mag- 
netic fields, for example, can be mea- 
sured with sensors based on induction 
by using the magnetic field under test to 
induce a current in a coil. A single coil 
can be used for such measurements if it 
is turned throughout the magnetic field 
under test to read the maximum value. 
That value will represent the highest 
field strength at that position of the 
probe. 

By using three coils set perpendicu- 
larly in three axes within a single probe, 
it is possible to construct an isotropic 
field probe that provides an accurate 
field strength reading regardless of po- 
sitioning in the magnetic field under 
test. (See Figure A opposite.) Measure- 
ment errors occur when the coils are not 
perpendicular to one another. 

Electric fields can be measured by ca- 
pacitive coupling—relying on current 
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CURRENT FLOW IS 
PERPENDICULAR TO THE 
DIAGRAM PLANE 


‘o) TOWARD THE OBSERVER 


(away FROM THE OBSERVER 


MAGNETIC FIELD 


Figure 1. An electromagnetic field and its electric and magnetic field components. 


services (PCS) proliferate. Service provid- 
ers already are scurrying to erect PCS in- 
frastructures (albeit at lower transmitter 
power levels) to speed their systems to 
market. Mobile communications systems 
based on low-earth-orbit (LEQ) satellites 
will add to the electromagnetic content in 
the airwaves, most significantly by creat- 
ing the need for additional base stations 
and communications links. 


Reviewing the scenario 
All electronic equipment penerates an 


displacement when an antenna or probe is 
inserted into the field. Because virtually 
anything inserted into an electric field, 
including the human body, will interact 
with that field, the most accurate measure- 
ments with an electric field probe are made 
when the probe and its associated detec- 
tion electronics can be isolated from the 
human operator. 

For this reason, high-quality electric- 
and magnetic-field measurement equip- 
ment usually includes a computer inter- 
face for remote control and data collec- 
tion. Ideally, the computer interface 
should be based on fiber-optic transmis- 
sion, which does not generate its own 
electromagnetic field and which is not 
susceptible to interference from ambient 
radiation. 

Similarly, the receiver or detection elec- 
tronics used with a magnetic or electric 
field probe should be well-shielded to pre- 
vent interaction with the electromagnetic 
field under test. Ideally, the full magnitude 
of the field under test should be detected 
by means of the probe and not directly by 
the measurement front-end electronics. In 


electromagnetic field whenever current 
flows through a conductor. In a mobile 
radio transceiver or cellular telephone. the 
most visible conductor (and source of 
electromagnetic field) is the antenna, al- 
though even in low-power. program- 
mable equipment, the microprocessor 
can generate electromagnetic fields of 
moderate intensity. 

An electromagnetic field includes elec- 
tric and magnetic components (See Figure 
1 above.) An electromagnetic field actu- 
ally consists of electric and magneuc field 


addition, the detection electronics should 
be powered by battery, again to avoid the 
generation of secondary electromagnetic 


Figure A. An isotropic field probe consisting of three perpendicular coils is capable of omnidi- 


rectional magnetic field measurements. 


ELECTRIC FIELD. 


vectors, with specific magnitudes and di- 
rections at every point in space. Each part 
of an electromagnetic field has X, ¥ and Z 
vectorial components at a given point in 
space that can be measured with the proper 
field probe or antenna. 

An electromagnetic emitter in free space 
radiates energy in a three-dimensional, 
spherical pattern. The power per unit area 
decreases as the distance from the radiat- 
ing source increases. The reduction is pro- 
portional to the square of the distance from 
the electromagnetic source. Of course, if 


fields that might degrade measurement 
accuracy. 
—wWilliam E. Bean 


TRIAXIAL 
MEASURING COIL 
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the electromagnetic source is directional, 
such as a parabolic antenna, the power 
density level will depend on the bearing 
from the electromagnetic source, Loo. 
Electromagnetic fields generally are 
measured as ficld strength readings at spe- 
cific distances from an emitter. The result- 
ing measurements are given in volts per 
meter (V/m) for electric fields and amperes 
per meter (A/m), or tesla (T), for magnetic 
fields. Electromagnetic ficld levels also are 


often expressed in terms of power densi- 
tics as power levels per unit area, such as 
mW/cem? or W/m’. 

High voltage with relatively low cur- 
rent will generate an electromagnetic 
field with a strong electric field compo- 
nent and a weak magnetic field compo- 
nent. Conversely, a high current flow at 
relatively low voltage will yield a strong 
magnetic field and weak electric field. It 
is well known and documented that high- 


A SIMPLE 
COMMUNICATION SYSTEM 
FOR HIGH NOISE AREAS 


NOISE-ATTENUATING 
HEADSET 


Over-The-Head or Behind-The-Head style for use 


with safety caps, helmets, etc. 


Boom-mounted or Throat microphones. 

Voice-Activated (VOX) or Push-To-Talk systems. 

Adapter Cords for over 300 Two-Way Radio models. 
For more information and a Free Demonstration, call or fax: 


Dai Clarke company 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL: (508)751-5800 
©1995 David Clark Company Inc. 


FAX: (508)753-5827 
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level electric fields at some frequencies 
cause pronounced heating effects in or- 
ganic tissue through the excitation of 
water molecules. 

The microwave oven, with an operal- 
ing frequency of 2,.450MHz, is based on 
this heating principle. The microwave 
oven, industrial heating, food processing, 
product packaging, and medical treatment 
and diagnostic systems all use high- 
frequency electromagnetic fields for ben- 
eficial purposes. 

These same high-frequency clectromag- 
netic fields can damage the human body. It 
is this potential hazard that diligent moni- 
toring of systems using RF energy attempts 
to reduce or eliminate. Although high en- 
ergy levels unquestionably cause harm, 
many epidemiological studies have been 


Although high energy 
levels unquestionably 
cause harm, many 
epidemiological studies 
have been conducted to 
determine at what level 
damage begins to 
occur... 


conducted to determine at what level dam- 
age begins to occur and what other, more 
insidious, effects this radiation can have. 

There is no consensus on what the 
threshold level may be, or whether other 
maladies have their root in exposure to 
low-level, high-frequency radiation. At 
very low frequencies, the situation is even 
murkier, because solid evidence has not 
been unearthed to link radiation at 60Hz 
with an increased incidence of cancer and 
other diseases. 

The levels of both types of fields gener- 
ally are tested in accordance with standards 
established by various national and inter- 
national health and safety organizations, 
including the International Radiation Pro- 
tection Association (IRPA). the World 
Health Organization (WHO), the Institute 
of Electrical and Electronic Engineers 
(IEEE) and the American National Stan- 
dards Institute (ANSI). 

To the service provider that has been 
operating communications systems since 
“wireless” meant shortwave, this con- 
sciousness-raising discussion may seem 
like much ado about nothing. Although 


FOLL FREE 


e : : Ge = ORDERING AND 
TO LOOK ae “ TECH SUPPORT 
FO R IN A (The price of Z competition's patch 


goes up when you order and with each 
tech help call because they do not sup- 
port you with a toll free line). 
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BUILT-IN 
PROGRAMMING 
DISPLAY AND 
KEYPAD 


Beware of patches that are pro- 
grammed with DTMF. There is no way 
to verify entries or review previous 
entries. No patch can be set up as 
quickly and easily as a CSI patch. 


EXCELLENT 
AUDIO 


When comparing, please note that features such as Electronic Voice Only high linearity op amps are used. 
Delay. 90 memory speed dialer, built in keypad. and programming Better audio quality simply does 
display are standard not exist! 


A low cost interconnect that can be used straight simpiex or through any 
conventional or trunked repeater system. (Please see export note below) 


A low cost Interconnect for full or half duplex aperation. Half duplex privacy —_ 
mode is selectable. Has a built-in repeater maker. Speed dial capacity now Q U \ | ] I y / 


increased to 90 numbers R E LI iN B I a ITY 


For thirteen years CSI has earned an 
A low cost simplex interconnect which gives the mobile positive control. Smart impeccable track record for patches 
sampling places samples between words, so words are never los!. VOX that work and keep on working! 
Enhanced or VOX Controlled sampling are user selectable 


An advanced interconnect for Base or Control Station applications. User 


selectable VOX Simplex, Enhanced Sampling Simplex or Half Duplex FCC / DOC 
operation. Also has a built-in repeater maker, Will operate through Soy = 


conventional or trunked repeaters. (Please see export note below). APPR OVED 


Options: 1/2 second Electronic Voice Delay, CTCSS operation. Dial Beware: Some patches offered for sale 
click detection, Aux. relay, DTMF, CTCSS, 2 Tone or 5/6 Tone signalling are not approved for connection to 
the PSTN! 


An interconnect for full or half duplex operation. Half duplex privacy mode is rt ] | > 

selectable. Also has a built-in repeater maker V \ bs l 4 

Options: CTCSS operation, Dial click detection. Aux. relay, OTMF, CTCSS CSI brings you more patch per dollar 
2 Tone or 5/6 Tone signalling than any competitor. 

‘AutoRemote' allows every phone on a KSU or PBX to double as a Radio TE AT TQ 

Remote, Electronic Voice Delay is standard. Please note that the 6800 is F EA I U R ES 

not an interconnect and can be used In any city in the USA. Many of our standard features are not 


available or optional in competing 
models. For example; 90 memory 
speed dialer, Redial, Five Click 
Autodial, CW ID and more. All features 
The RTS system is used to put ordinary tone or pulse telephones into toca- are user selectable and programmable. 
tions where wire service is not available 


EXPORT NOTE: Models CS-900 and 9800 have export versions that can dial J 
through second dial tones with long wait delays, has Dial Click to OTMF 
signalling. and recognize non USA busy signals and dial tones Connect Systems Inc. 


Option; OTMF, CTCSS, 2 Tone and 5/6 Tone signalling 


2259 Portola Rd. 
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today for the complete story! ae Som Seayan 


In Canada: Carte! (800) 663-0070, Eustcom (800) 263-2323 
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GET CONTROL... 


...Remote control, of upto 16 channels - 
Radius M200, GM300 & Maxtrac 300 series radios 


The CPI model MCR210 remote and MCR series interface panel will allow you 
to remote control Radius or Maxtrac radios, upto sixteen channels, over any two 


wire voice grade circuit. 
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The MCR210 remote control system provides LED displays for remote channel 
indication, channel up and down buttons, PTT indicator, on-hook PTT capability, 
monitor button and indicator, intercom capability between parallel remotes and the 
radio, scan control button and indicator for those radios so equipped and speaker 
volume control. 

Features 

+ Sirnpie installation - No soldering. cutting or crimping 
+ Provides remote channel indication 

+ Does not require B308 option. 

+ Rernate transmissions heard over racio speaker 


+ Radio transmissions monitored on remote speaker, 
+ Uses any two wire voice grade circuil, 


1185 Commerce Drive + Fichardson. TX 75081 
{214) 437-5320 + FAX (214) 437-5360 « (800) 869-9128 
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NOTCH AND BANDPASS 


¢ Low loss 

¢ Broad frequency range 
30-950 MHz 

e Single, double & triple cavities 
for spot or wider band 
attenuation 

e Excellent power 
handling & 
temperature stability 

e Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 
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MICROWAVE FILTER COMPANY 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

800-448-1666 * 315-437-3953 

FAX: 315-463-1467 
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future generations of scientists may dis- 
prove most possible health risks, concern 
is growing that electromagnetic radiation 
produced by communications antennas is 
at least partly responsible for the in- 
creased incidence of some diseases, This 
perception makes it that much more im- 
portant for service providers to pay alten- 
tion to electromagnetic radiation emitted 
from their base stations, The alternative 
is vulnerability to accusations of laxity 
concerning the protection of employees 
and citizens. 


Surprising emitters 
Even low-power receiver circuitry can 


Analysis of 
electromagnetic 
fields...starts with the 
identification of 
electromagnetic 
radiation Sources. 


develop surrounding fields of moderate 
strength. Modern mobile transceivers. in- 
clude an increasing amount of computing 
power in the form of microprocessors and 
digital signal processing (DSP) compo- 
nents that generate high levels of noise. 

Although the direct levels of such fields 
are relatively low, the field strength can be 
boosted by coupling through transmitter 
amplifiers, The frequency of the digital 
noise depends upon the clock speeds of the 
microprocessors. the speeds of sample 
clocks for analog-to-digital converters 
(ADCs) and digital-to-analog converters 
(DACs). and the switching speeds of sup- 
porting. circuitry. 


Finding the sources 

Analysis of electromagnetic fields, 
whether as interference for a mobile com- 
munications system or as a potential health 
hazard. starts with the identification of 
electromagnetic radiation sources. Modern 
measurement equipment is available in the 
form of hand-held instruments capable of 
accurately measuring Magnetic and elec- 
tric field strength levels, both manually and 
automatically under remote control. (See 
“Taking Electromagnetic Testing to the 
Field” on page 16.) 

These instruments can be used to moni- 
tor field levels continuously at cell sites 
or base stations to provide a warning to 
service technicians when field levels rise 
above recommended safety limits. The 


Extra! Extra! Extra sites on 
building tops and mountain tops. 


The front page news is Meridian’s continued growth in both building top and : 
mountain top antenna sites. The follow-up story is our Commitment to meeting your 
expanding needs—just tell us what you need and we'll respond. Our loyal readers are 
already familiar with our library of prominent antenna sites that stretches from the 
Mexican border to Santa Maria. 

And when it comes to site features, we wrote the book. For example, we're 
installing continuous site monitoring to bring in reports on temperature, electricity 
status and other vital statistics. 

Our state-of-the-art facilities include features like a new high-security access 
system, stand-by power, air conditioning, and comprehensive site maintenance. And 
all sites are continually being upgraded. 

To locate your equipment at one of our sites, or for more information, you can 


always count on Jack and Rich Reichler to go the extra mile. For starters Meridian will _ FREE! 
send you a FREE Pocket Site Selector and Organizer when you call (800) 400-SITE. basic P 
. . . essential into an 
Great sites, great service, since 1956. California sites 


° oe es s 
Meridian Communications 
23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818)222-5655 © (800) 400-SITE (7483) © Fax (818) 222-2857 

Visit us at IWCE, Booth #124, April 24-26, 1996. 
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To accommodate a growing need for 
simple but accurate electromagnetic field 
measurements, engineers at Wandel & 
Goltermann have developed a series of 
low-cost, hand-held, battery-operated ra- 
diation monitors and field analyzers de- 
signed to deliver accurate, repeatable 
measurements in the field. 

The company’s EMR-10 radiation 
monitor is optimized for measurement 
of magnetic fields at strengths from 
0.015A/m to 15A/m and frequencies 
from 30kHz to 30MHz. (See Photo | to 
the right.) The EMR-11 radiation moni- 
tor detects electric field radiation levels 
al strengths from 0.8V/m to 800V/m and 
frequencies from 100kHz to 3GHz. This 
frequency range accounts for the ma- 
jority of communications bands, in- 
cluding HF, VHF and UHF, as well as 
the cellular and personal communica- 
tions services (PCS) bands. It also in- 
cludes the 2.400MHz to 2,483MHz 
band set aside for low-power wireless 
local area networks. 

Both radiation monitors are linear to 


VIP 


130 w. VHF Amps under $260 
..» Why pay more ?? 


Mose Aups 


* VHF 30/50/80/130 watts 
¢ GHF 25/40/70/100 watts 
* 800 MHz 40/60 watts 

For 20+ years, Henry Radio 
has been producing low cost, 
reliable mobile amps. All 
common bands, power 
ratings and configurations 
are available. Call today for 
specifications and prices. 
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Taking radiation testing to the field 
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WOW . .. 100 w. UHF Amps under $485 
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Photo 1. The Wandel & Goltermann EFA-1 (left), 
EMR-10 (middle) and EMR-20 instruments are 
designed for specific electromagnetic radiation 
measurement applications. 


*1dB across their field strength measure- 
ment ranges, They are equipped with a 
unidirectional probe and can display power 
densities in terms of mW/cm* or W/m’. 
The instruments operate for more than 8 
hours on rechargeable batteries (and more 
than 15 hours on AA alkaline cells). A 
bidirectional optical interface allows auto- 


TOLL-FREE (800) 877-7979 


RADIO 


2050 South Bundy Drive 
Los Angeles. CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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mated calibration and remote access to 
measurement data, as might be required 
when monitoring conditions over time at 
a remote mobile radio base station. 

The EFA-I and EFA-2 field analyzers 
measure magnetic levels of SOnT to 
10mT and 10nT to |OmT, respectively, 
al frequencies from 5Hz to 30kHz. The 
former is supplied with an internal sen- 
sor, whereas the latter uses an external 
probe; both instruments are designed for 
isotropic, three-dimensional field 
strength measurements. The portable in- 
struments offer better than 5% measure- 
ment accuracy. 

Similar to the radiation monitors, the 
magnetic field analyzers feature RS-232 
optical interfaces for automatic calibra- 
tion and remote data transfer. Both in- 
struments deliver long operating life- 
times on batteries, about 10 hours with 
rechargeable cells and about 20 hours 
when running on dry cells. 

Finally, when isotropic electric field 
measurements are desired, the EMR-20 
radiation meter provides them at fre- 
quencies from 100kHz to 3GHz. The 
battery-powered meter features a 60dB 
electric field measurement range from 
1V/m to 800V/m. The instrument offers 
0.1V/m display resolution and better 
than +3dB linearity across most of its 
measurement range. As with the other 
instruments, it operates for extended 
periods on batteries and includes an op- 
lical interface. 


—William E. Bean 


same instruments can be used to detect 


radiation leaks in portable equipment und 
for isolating breaks in insulators or leaky 
connectors within mobile handsets. 


Summary 

As the world heads toward an age of 
global communications, sources of elec- 
tromagnetic radiation will continue to in- 
crease, creating an environment saturated 
with emitters at different frequencies and 
field strength levels. As more is understood 
about the biological effects of both electric 
and magnetic fields, the need to accurately 
characterize such fields and upgrade cur- 
rent safety limits will grow as well. 


William E. Bean is managing director, North 
American Business Center, EMF Products, for 
Wandel & Goltermann, Virginia Beach, VA, For 
information about electromagnetic radiation 
monitoring and measurement equipment. contact 
Wandel & Goltermann, c/o SSD&W. 350 Main 
Road, Montville, NJ 07045; Tel, 800-358-7903. 
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Performance Antennas 


For Voice and Data Communications 


Cushcraft/Signals has been building antennas for over 40 years. We offer a full line of base 
and mobile antennas that span a frequency range of 25 MHz to 2.5 GHz and a price range 
just as versatile. We are continually improving and expanding our product line to meet the 
demands of this dynamic market. Whatever your needs, chances are we can help. 


Welded Yagis 

Performance, long-life and 
economy were the design 
goals for the PC Yagi series. 
All welded construction means 
quiet, trouble-free operation. 


¢ All-welded joints 

* Sealed feedpoint 

* Pigtail feed 

* 6,9, 11 & 13 dBd models 


Fiberglass and Polycarbonate Omnis 
Available for 800 & 900 MHz, 1.4, 1.8 & 2.4 GHz 
Omnidirectional antennas are available for all of the high 
frequency services from trunking and cellular through PCS 
and 2.4 GHz spread-spectrum applications. 

¢ All-weather performance 

* Choice of connectors * Cost effective pricing 


Mobile Antennas 

Cusheraft/Signals offers a complete line of mobile antennas 
for all applications from low band through PCS. Standard 
designs are available for delivery today from your favorite 
distributor. 


UTRAUNIE 


cA BLE 


Base and mobile UltraLink were designed specifically for 
communication applications. Low loss, ease of use, low cost 
and immediate availability are synonymous with Ultracink, 
See our catalog or call for details. 


| 
\ Cushcrattv/Signals supplies a complete line of base and mobile antennas. Call.us or your 
ay favorite distributor for fast delivery or our latest catalog. 


1 000 2088 


FAX: 1-800-258-3868 
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48 Perimeter Road, Manchester, NH 03103 USA® Telephone: 603-627-7877 * FAX: 608- 624-1764 


Intelligent antenna improves 
cellular system performance 


Deliver better service, including more range, better coverage within your 
service area, calls with less noise and better connections that are less 
likely to drop off or to allow other conversations to intrude. 


By Charles E. Nahabedian 


Cellular communications system opera- 
tors want to reduce user churn—the act of 
customers switching back and forth be- 
tween competing carriers—to save the 
expense of deleting and adding the same 
subscribers and to increase revenue growth 
by retaining new subscribers. Cellular sys- 
tems include networks operated by the 
familiar cellular telephone companies. as 
well as enhanced specialized mobile radio 
(ESMR) systems and personal communi- 
cations systems (PCS). Customers may 
switch carriers for a lower rate. to obtain 
anew “free” phone every so often or be- 
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cause of dissatisfaction with how well their 
phones seem to work. 

Dissatisfaction with cellular communi- 
cations service may be caused by hearing 
noise on the line (weak signal), hearing 
voices from other conversations (interfer- 
ence) and having calls interrupted 
(dropped calls caused either by a weak 
signal or interference), Strengthening the 
Wireless connection between cell sites and 
cellular phones helps to overcome these 
problems. In the past, system operators 
have installed more cell sites and repeat- 
ers to strengthen the connection, but this 
equipment is expensive. 

An alternative is to use an intelligent 
antenna system (IAS) at the cell site. 
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| PHAZAR™ INTELLIGENT ANTENNA 
(tists COVERAGE 


This example of 100% range improvement with an intelligent antenna system using two receive- 
only multibeam antennas is substantially higher than what typically is observed because this 
ESMR test area has few obstructions and lower-than-average terrain at the mobile. The arcs rep- 
resent approximate range using 105°, 12dBd sector antennas and 28°, 17dBd gain multibeam 
antennas. This cell's range, typically 5 miles, depending on terrain, is defined principally by setting 
thresholds for operating conditions monitored by the digital radio communications system. 


An IAS can greatly improve existing 
system performance at a cell site for a 
fraction of the cost of adding cell sites. 


Proven technology 

Although some people working in the 
commercial sector think of intelligent an- 
tennas as an “emerging technology.” they 
are, in fact, being produced today for use 
in cellular networks. Moreover. these an- 
tennas have been used by the military for 
more than three decades, Techniques for- 
merly used by the military, such as phased 
array antennas, adaptive interference re- 
jection, switched beam steering and adap- 
tive beam steering, now are being used in 
commercial applications. For example, 
Nextel Communications, Rutherford, NJ, 
accepted our first 10 production systems 
for use in its ESMR network, 

Improvements in range and coverage 
can be achieved with intelligent multibeam 
antenna systems that provide greater an- 
tenna gain and discrimination against in- 
terference. A cell site’s range is extended 
because the [AS improves the available 
signal-to-noise ratio, Tests on cellular sys- 
tems using advanced mobile phone system 
(AMPS) and ESMR technology substanti- 
ate these results, as do data taken from 
network operations. 

The signal-to-noise ratio improvement 
is further evidenced by a computer simu- 
lation that uses terrain-based propagation 
models, In the simulation, a real cellular 
system lay-down and the results of inter- 
ference-reduction measurement predict a 
signal-lo-interference ratio improvement 
greater than 8dB to 10dB with multibeam 
antennas compared to sector antennas. In 
most cases, this deployment will nearly 


Nahabedian ts vice president of commercial com- 
munications systems at Hazeltine. Greenlawn, 
NY. The company manufactures the Phazar in- 
telligent antenna system described in this article. 
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FR SYSTEMS COM-120B 
LIGHTNING FAST PERFORMANCE! 
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If you have been unsatisfied with the screen update rate 
and keyboard response time of digital service monitors, try the 
new COM-120B. The microprocessor and firmware are designed 
to provide maximum speed for update of operational screens 
and keyboard inputs. As a result, both spectrum analyzer and 
oscilloscope displays appear near real-time and keystroke buffering 
is virtually eliminated. 

In addition, the COM-120B now offers a long list of standard 
features which allows you to perform most RF communications 
measurements with case. Some of those features include: 

* RF generator with CTCSS, 2-tone, DTMF and DCS signaling 
* 1 kHz and variable frequency audio modulation sources 

* 2V receiver 

* Bar graph and digital meter presentation 

* Digitized oscilloscope 

* Digitized full scan spectrum analyzer with split screen mode 
* PCMCIA Type Il memory card 

For more demanding test requirements, COM-120B has an 
extensive list of options which allow you to customize the 
instrument to your specific needs. Additional options include: 

* Analog and digital signaling including POCSAG 
* Tracking generator and return loss bridge 
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* CLEARCHANNEL LTR’ trunking 
* EDACS* trunking 
* Applications software including EasyCom-FMe, EasySweep« 
and EasyScan 
If you'll be making a buying decision about a new service 
monitor or just want to see what lightning fast performance is all 
about, contact IFR Systems to schedule a demonstration of the 
new COM-120B. We believe you'll agree with us when we say the 
COM-120B is one of the most cost effective service monitors on 
the market today. 


1-800-835-2352 
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IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8999/ U.S.A. 
316-522-4981 / FAX 316-522-1360 


Fantlom-F i. basserep and FasrScan are copineghted by FFT Systems. bev 
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double the system's traffic capacity or 
coverage while either maintaining the 
same quality of service or improving it. 
For example, it will substantially improve 
the quality of service deep inside build- 
ings, and it will substantially improve the 
quality of service with half-watt handsets. 

Intelligent antenna systems can be 
implemented only to receive at the cell 
site, or to receive and transmit. 

Receive-only models: 

O extend base station range as much as 
40%. 

O extend the service area for portables 
in a system designed for mobiles, 

© increase coverage in shadowed areas 
or within buildings. 

O decrease co-channel interference at 
the base station. 

O improve overlapping coverage be- 
tween cells or allow the use of fewer base 
stations or both. Where the use of fewer 
base stations is preferred, the cost of infra- 
structure can be decreased as much us 25%. 

0 decrease battery drain on portables. 

When the transmit mode is imple- 
mented, receive-transmil models: 

O decrease co-channel interference at 
the “mobile” (the hand-held, transportable 
or installed mobile unit). 


D increase system channel capacity and 
trunking efficiency. 

The combination of features used ata 
given site is a function of cell-site objec- 
tives and circumstances, In the increasingly 
competitive wireless market, carriers deliv- 
ering service with higher signal-to-noise 


An IAS’s higher gain on 
the uplink (receive) will 
improve coverage for 
building penetration, 
especially for low-power 
portables... 
SESS Eee 


ratios in fringe areas and other troublesome 
areas will have an advantage. Their users 
will have better wireless connections and 
will experience less frustration. 


Why IAS works so well 
Conventional three-sector antennas pro- 
vide equal gain for the signal from the 


Control Your PCB Cleaning 


Switch to 


vailable from 


the Trigger Gri 


he 


desired mobile as well as for the inter- 
ferer, The intelligent antenna, though, has 
a narrower radiation beam-pattern that pro- 
vides increased gain and that can be 
pointed in the direction of the mobile. Si- 
multaneously, it presents less gain to the 
interfering signal. As a result, the desired 
signal is aligned near the center of the 
main beam, and interferers are more likely 
to be aligned where the selected beam has 
less gain. 

An IAS’s higher gain on the uplink (re- 
ceive) will improve coverage for building 
penetration, especially for low-power por- 
tables, and will extend the base station’s 
range. It overcomes the greater propaga- 
tion loss at the higher frequencies used for 
PCS telephony. 

When operating on the uplink and the 
downlink (receive and transmit), IAS 
achieves the same coverage and range 
improvements as with the uplink (receive- 
only) system, plus the narrower transmil 
beams reduce interference at both the 
base station and the “mobile.” Using up- 
link and downlink IAS at co-channel sites 
(two or more sites with the same chan- 
nels) increases the system's signal-to- 
interference ratio and offers the opportu- 
nity for increasing the system capacity 


Processes: 


9 Toda ! 


Old-style aerosols ave a sloppy way to 
clean circuit boards, Uncontrolled 

high pressure sprays are wasteful 

and expensive. And who wants all those 
chemicals on your skin or in your eyes? 
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Good cleaning requires more smarts, 
not more solvent. Good cleaning comes 
from having good controls. Good 
cleaning comes from using the 
Trigger Grip. 


The Trigger Grip system gives you the 

control you need at a price you can 
afford. It makes each aerosol last 
longer sometimes three or four times 
longer—than uncontrolled aerosols. 
Faster, better, safer, cheaper cleaning: 
that's the Micro Care promise. 


ANTIYDROUS ORME 


PLASTIC-SAE 


So trash those wasteful aerosols. 
Call Micro Care today, and start 
saving money tomorrow! 
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MICRO CARE CORPORATION 1-800-638-0125 34 RONZO ROAD BRISTOL, CT 06010-7792 USA * 860-585-7912 © FAX 860-585-7378 
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“T’VE NEVER SEEN SUCH A 
COMPLETE SELECTION.” 


Troy Olson 
Utah Communications 
Salt Lake City, Utah 


13,000 Products. 
Over 170 Manufacturers. 
1,000+ Pages. 


Your Total Souree . When it comes to equipment and supplies 


* Equipment and Supplies for the Wireless Communications i f for wireless communications, we wrote 
the book. Literally. 


More than a catalog, our Buyer’s Guide is 
easy to use and fully indexed with com- 
plete specs and guaranteed pricing built 
right in. 


Simplify your life. Contact us aii 

via phone, fax or ea 
the Internet to 
reserve your 
complimentary* 
copy of the 
wireless industry 
standard. 


Now available 
24 hours a day, 
7 days a week. 


TOTAL 
SOURCE 


TESSCO 


TESSCO 

34 Loveton Circle 

Sparks, Maryland USA 21152-5100 
800-472-7373 USA. Canada. Mexico 
410-472-3200 

410-472-7575 Fax 
http://www.tessco.com 
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At IDA WE DON’T 
PUT THE SAME PRICE 
ON PERFORMANCE AS 


THE OTHER Guys. 


450/800/900/220 MHZ COMPATIBLE. 
Advanced SMR Trunking Logic and Interconnect that 
improves your return on investment because you invest less 
to begin with. That’s why IDA makes the most SENSE. 


Call us today: 
IDA CORPORATION 800]627-443 


1(800)627-4432 
1(701)280-1122 
1345 West Main Ave., Fargo, ND 58103 


FAX 1(218)233-1886 
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FEATURES: 
Rugged! survives 60 1b. pull 
Lowloss 

Low Cost 

Each cable Sweptto 3.0 GHz 
Custom labels available 
Large connector choice 
Excellent Return Loss 


Frustrated with cable assemblies that break easily or don’t work at 
low microwave, or intermittant? Now, EAGLE offers cable 
assemblies designed for demanding low microwave field use, such 
as cellular, PCS and wireless. Individual testing to 3.0 GHz assures 
consistency. They are also mechanically tested to insure the 
connectors won’t fall, or be pulled, off. Double shielded cable 
improves isolation. 

Custom labeling makes cable ID a snap; no more tracing each cable 
when reinstalling a piece of equipment. The excellent return loss 
reduces disturbances to combiners and filters. 


Pricing: $25.90 in 1-4 quantity with""N" connectors 
Call for FREE APPLICATION NOTE: Using & Testing RF Cables 


VOICE: (520) 204-2597 
FAX: (520) 204-2568 
POBox 4010 Sedona, AZ, 86340 
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with tighter frequency reuse. Theoreti- 
cally, the overall traffic capacity increase 
can approach 100%. In a multibeam- 
omnidirectional configuration, [AS will 
increase trunking efficiency by increasing 
the number of radio channels available in 
any direction from the base station. 

Interference reduction can be enhanced 
further by an auxiliary subsystem that steers 
a null in the antenna pattern in the direction 
of the interferer. This technique can reduce 
the interference by as much as 40dB. 


Implementation 

How an JAS is implemented depends on 
what benefits are desired, what problems 
are being addressed and what equipment is 
required at a particular site. For example, 
the carrier must decide what RF channels 
and transmitter power output to use, what 
type of antenna diversity to use, whether 
to use receive-only or receive-transmit [AS 
and, in the case of receive-transmit 1AS, 
whether to use duplexed antennas or sepa- 
rate receive and transmit antennas. 

Based upon these choices, site engineer- 
ing can proceed for the multibeam anten- 
nas, cabling, lightning protection, equip- 
ment room space, power and, if necessary, 
towertop pre-amplifiers. Experience indi- 
cates that LAS installation considerations 
resemble those for base stations and sector 
antennas. Typically, a well-planned instal- 
lation takes less than a week for the an- 
lenna, towertop pre-amplifiers, cabling, 
equipment and check-out. Depending on 
certain antenna systems options and the 
particular manufacturer’s architecture, 
some base station intersystem cabling may 
be required in addition to the cabling for 
the receivers and transmitters. System 
maintenance and operation requires mini- 
mal effort with the IAS’s built-in test ca- 
pability, built-in redundancy and remote 
monitoring and control. 


Summary 

Today, intelligent antenna systems are 
real, and they have real economic benefits 
for commercial systems. Infrastructure 
costs are reduced by coverage fill-in and 
range extension, and by capacity increase. 
Customer satisfaction is improved by re- 
duced interference and better quality of 
service. With better-performing cell sites, 
mobiles and portables function better. User 
satisfaction is increased and churn rates 
are decreased. [n addition, the mobile and 
hand-held subscriber will be less critical 
of wireless technology. 

Improved profitability is a natural conse- 
quence when operators choose to install 
IAS. Lower infrastructure costs, better qual- 
ity of service and a growth in the subscriber 
base means more on the bottom line. 
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Introducing TESSCO Magic™ 
The revolutionary new buyer’s 
guide and procurement 
software for your PC, 


It’s easy. Just point and click for complete 
information on our entire selection of 
more than 13,000 wireless products from 
over 170 manufacturers. Compare pricing 
and specifications, build an order, calcu- 
late destination & handling charges, even 
transmit your order instantly any time of 
the day or night. 


TESSCO Magic’¥ It’s the fastest, easiest 
way to find and purchase everything you 
need. And only 
TESSCO has it. 
Contact us today via 
phone, fax or the 
Internet to reserve 
your complimentary* 
copy. 


Now available 
24 hours a day, 
7 days a week. 


Your. 
TOTAL. 


SOURCE 
TESSCO 


TESSCO 

34 Loveton Circle 

Sparks, Maryland USA 2] 152-5100 
800-472-7373 USA, Canada, Mexico 
410-472-3200 

410-472-7575 Fax 
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The wonder machine 


Adding the versatility of parallel-port switching to a digital phase-locked- 
loop (PLL) makes the basis of a complete receiver or transmitter with 
software-controlled selection of any frequency. 


By David Ludvigson 


Having successfully converted the old 
IBM (or compatible) computer into a 
multimedia device. industry leaders in the 
computing field have started to loudly pro- 
claim their “wonder-machines.” These 
devices will consist of everything from 
telephone “video-conferencing™ through 
some hyperactive communications and 
data bus in the computer. to downloading 
Dow Jones information through “Win- 
dows” and plotting data to various chart- 
ing software. Simultaneously, consider- 
able action is taking place in the micropro- 
cessor field as the “work horse” is being 
trained to perform faster and more effi- 
ciently at lower voltages. In all. the world 
of the computer is becoming even more 
interesting. 

Although a great deal of “hype” can be 
observed in the computer industry, there is 
a notable lack of similar activity in the RF 
industry. We sull are dealing with RF car- 
riers, frequencies and modulation tech- 
niques that are easily traced back several 
generations. 

In some cases, however. we have 
learned to “co-exist” with microproces- 
sors. Trunked radio and cellular have dem- 
onstrated agility in their compatibility with 
rapid switching techniques. Spread- 
spectrum media are finding favor with 
“smart” controller logic. and RF modems 
are in common use. But what about “plain 
Jane” communications? 


Icandeau 

Several years ago, | was experimenting 
with the old Commodore C-64 computer 
as a@ means of controlling several devices 
simultuncously. | could either dial a tele- 
phone or conduct a telephone conversa- 
tion. control any of four independent ac 
line-operated devices, translate “dit-dah” 
spoken into a microphone into the letter 


Ludvigson is a technician in Houston. 


“A” or control the main menu to run sev- 
eral programs through the use of a sound- 
activated switch. I dubbed the thing 
“Ieandeau” and tried to develop useful 
routines for the physically handicapped. 
Somewhere in the offices of United Cere- 
bral Palsy in Sioux Falls, SD, copies of my 
various routines are still floating around. 

What my experiences using an 8-bit 
parallel port taught me was the remarkable 
agility of combinations of software and 
hardware. Routing various commands into 
specific bit locations allowed the software 
to control an outpul from other bit loca- 
tions. On an eight-bit bus, | could use two 
bits as inputs and use the other six bits to 
control various pieces of hardware. The 
software provided the decision-making as 
it translated a telephone number, such as 
123-4567. into corresponding relay im- 
pulses to control a dialing function. By 
running the software through a relatively 
simple filter. I could translate telegraphic 
ones and zeroes into screen-readable al- 
phanumeric messages. 

Software control would place the user 
into cither a telephone or telegraph mode. 
allowing use of the single input from a 
switched input line to yield the desired 
results. 

Although the original Icandeau control- 
ler box took about 24 cubic feet of vol- 
ume, later versions of this prototype were 
envisioned as simply plugging in to the 
parallel port at the rear of the C-64. Time 
and circumstances have long since brought 
this device to its grave. 


Port + loop = radio 

Even so, the memory of that parallel 
port's capability has stayed with me. Add- 
ing the versatility of parallel-port switch- 
ing to a digital phase-locked-loop (PLL) 
makes the basis of a complete receiver or 
transmitter with software-controlled selec- 
uion of any frequency within the PLL’s 
locking characteristics. As the parallel port 
widens, encompassing more bits of input 
or output control, it becomes possible 
to perform both frequency and transmit- 
receive transitions. Not only can you re- 


ceive a signal at. say, ISOMHyz, but you 
could offset the PLL to transmit at the 
same frequency, Another bit in the paral- 
lel port could easily control AM or FM 
modulation characteristics of both trans- 
mitted and received signals. 

Now. let’s assign the space-bar on the 
keyboard to control the “push-to-talk” 
function. Here, the software runs through 
a list of available options and finds that 
the space-bar will toggle the PLL and 
reccive-transmit functions from one to the 
other when the space-bar is activated. 

This might not sound like much. but it 
is the same technique used with almost all 
of the existing two-way communications 
equipment. Let’s take a further look at 
what could be. 

A typical PLL radio transmitter-receiver 
combination would have the potential abil- 
ity to: 

operate at any frequency within the 
band and step characteristics of the PLL, 

O set frequency offsets to accommodate 
various [F frequencies. 

O choose modulation techniques for 
both receiving and transmitting, or lo use 
cross-modulated signaling (AM receive, 
FM transmit. for example). 

© operate as a software-driven scanner 
When in receive mode. 

(1 operate as a software-driven “spread- 
spectrum” communications system, 

O use its software to generate encoded 
Signals lo open a remote receiver upon 
command, 

O exhibit extreme versatility when used 
to selectively call individual receivers. 

The list continues. Let’s combine the 
frequency agility with the use of tone de- 
coding and make a software-driven 
“trunker.” Then let's take the binary ones 
and zeroes that modulate the carrier and/or 
audio tone and use them as an ASCII 
modem combination so the keyboard can 
communicate via alphanumerics. Next. 
let's take the software and do a POCSAG 
decoding routine... . 

You get my point. The actual hard- 
ware in this case is litde more than what 
you could obtain from Radio Shack in a 


Mobile Radia Technology March 1996 


WIRELESS WAR | 


Feel the Intensity. 
Admire its Global Endurance. 


S 4 = = —- 
= ee 
= de ~~ " 
f’ _~ SS . Ri 
. “4 
; we 
| a a ae 
a ) ay 


f. % 
¢, Bin _ And vet s of DAPA 


tay La neenrigs. 
— 


— 


Each panel features a stip-line feed concept. with the option of 
a ae electrical beamtilt. As always. our panels are designed 
to reduce interference generated from IMP. 

Simply put. it’s a powerful arsenal for maintaining peace 

thre “t Wireless War I. 


,\. DAPA 


Beyond Your Wireless Dreams.'™' 
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PRO-series scanner. Selectively bit-flip- 
ping the oscillators in the scanner would 
allow a carrier to be generated at virtually 
any frequency the PLL is capable of gen- 
erating, so you have the “exciter” portion 
of your transmitter. It all looks so good on 
paper! 


Square-wave noise 
Then you realize the computer is gener- 
ating a lot of square-wave noise (which 


ruins the effectiveness of the receiver) and 
the limited speed with which a PLL will 
respond to a frequency vs. bit pattern 
transition. Among the costs of shielding, 
filtering and software operating speed. 
there are some definite limitations to the 
hardware. 

There are, however, others who share 
the dream of a complete communications 
system residing (peacefully) within the 
confines of a computer. Motorola has been 
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using such a technique successfully in 
mobilized bar-code reading equipment (as 
1 outlined in the article “Designing for 
Power: Using Switchmode Supplies” in the 
February 1996 issue). Motorola’s answer 
is to use a crystal-controlled transmitter 
and receiver, which is suitable for such an 
application. But when it comes to the re- 
quirements of the Federal Aviation Ad- 
ministration for channel selection in avia- 
tion communications and the similar re- 
quirements for marine communications, 
the next big step in communications equip- 
ment probably will be found in “comp- 
unications” similar to what is described 
above. 


Expansion port unit 

Such equipment will be built into a 
unit that will slide into an expansion port 
in a standard computer. On-board will 
be an extremely versatile, PLL-operated, 
frequency-generaling block that probably 
will demand the use of some 12 bits of the 
available 32 bits in the operating sys- 
tem. Remaining bits will control trans- 
mit-receive functions, activate on-board 
volume controls to various output levels, 
determine modulation type (receive and 
transmit), decide the use of voice or data 
communications, and allow frequency- 
spread or hop techniques for spread-spec- 
trum generation. Software (which could be 
modified at the point-of-sale) would se- 
verely restrict the end-user to a fraction of 
the available capability, but it would cer- 
tainly cause amateur radio operators to 
become avid programmers! 

Power for such a device probably would 
take the form of one of my favorite de- 
vices—the switchmode power supply— 
which would be used to charge an external 
12¥V battery. Regardless of the application, 
the battery would receive a charge as long 
as the computer is turned on. When turned 
off, the logic to the transceiver board also 
would be inactive. 


Decoding capability 

Other enhancements probably would 
include software-driven logging capability 
and identifying “signatures” of received 
stations. The decoding capability of the 
computer certainly is going to be used 
when a fleet of vehicles is being moni- 
tored. Conversely, an individual within the 
fleet could be signalled without “bringing- 
up” the entire fleet by the use of a “univer- 
sal” and “individual” signature assigned 
each uni. 

In all, (’'m looking forward to such de- 
vices. They keep the gray matter from 
growing rusty and will challenge and in- 
trigue the innovative minds among us. 


Need More Thana 
ybe TDD Solution? 


When incoming TDD call occurs, TTY tone is detected by TDD detector (A). This closes a contact 
and rings bell (B), frightening bird (C) which flies away. String attached to bird's leg pulls end of 
lever (D) up, resulting in scissors cutting string (E) and allowing headset (F) to fall into acoustic 
coupler of commercial TDD set (G), thus allowing TDD call to begin. 


Zetron Has a Better Way 


The Model 3030 is the on/yTDD designed 
specifically for PSAP communications centers 


@ Compact, integrated design — Rack mount and 
desktop adaptors available 

@ Simple hardware interface to existing phones 
—no need for acoustic couplers 

@ Uses standard PC style keyboard 

@ Automatic TDD detection and operator alert 
— One button interrogation of “silent calls” 

@ Up to 12 operator defined messages 


@ Serial printer port for logging messages and 
frie M3030 PSAP TDD and 
M3031 Printer (Desktop) 


@ Serial port also supports computer aided 
dispatch (CAD) control 


Concerned about ADA Compliance? Call Zetron today 


ZETRO N @  Zetron, Inc. 12034 134th Ct. NE, PO Box 97004, Redmond, WA 98073-9704 


Phone: (206) 820-6363 Fax: (206) 820-7031 
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Paging technology: 
POCSAG, Golay paging codes 


Part 2—Although POCSAG paging code remains widely used, Golay sequential 
code is no longer used in most new system designs. Here are some of the 
advantages and disadvantages of these two early paging protocols. 


“Tabie 1—Comparison of digital paging formats. 
POCSAG 


Number of users {2 million : 
per frequency ; 


Frequency 
channel 
scanning 

Data rates (bps) 512; 1,200; 2,400 
2-level FSK (at 
1,600 or 3,200); 
4-level FSK (at 


Modulation type {2-level FSK* 


3,200 or 6,400) 


Timing synchronous synchronous: 


Battery-saving i es 
option yes 3 yess) 
Roaming no yes, national 


*Frequency-shift keying 


POCSAG PAGING PROTOCOL 


1,600; 3,200; 6,400 


ERMES 


4 million local 


yes 


6,250 
4-level FSK 


"synchronous 


Ss yes 


yes, int'l 


<+—_———__ 1 BATCH (544 BITS) = 1 FRAME SYNC CODE (FS) - 8 FRAMES ae 


1 FRAME = 
2 CODE WORDS 
(cW) 


ADDRESS CODEWORD} - 2 
FORMAT 


MESSAGE CODEWORD) 4 
FORMAT 


MESSAGEBITS 


Figure 1. POCSAG is a synchronous paging scheme. Messages are always sent in batches, and 


each pager address is located in a specific frame within a batch. 
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EVEN PARITY 


By Lynne Stewart 


Table | at the left compares some main 
characteristics of four digital paging for- 
mats: POCSAG, Golay sequential code, 
Flex protocol, and ERMES.* Probably the 
most important reasons for paging system 
operators to use digital instead of analog 
formats and for the creation of the newer 
digital formats, Flex protocol and 
ERMES., is the ability to send more infor- 
mation, faster, to more people. 

The POCSAG digital paging scheme 
was developed by British Telecom as a 
standard signaling format in the United 
Kingdom. It is now a widely accepted for- 
mat worldwide. Official international rec- 
ognition of this code was given in Febru- 
ary 198] when it was accepted by the In- 
ternational Radio Consultative Commit- 
tee (CCIR. according to the French abbre- 
Viation) as the recommended Radiopaging 
Code No. | (RPC1), The CCIR is a body 
appointed by the United Nations to rec- 
ommend worldwide standards in radio 
matters. 

POCSAG is a synchronous paging 
scheme. Messages are always sent in 
batches, and each pager address is located 
in a specific frame within a batch. Figure 
1 at the left shows the POCSAG paging 
coding format. 


*POCSAG stands for Post Office Code 
Standardisauion Advisory Group, 

Golay sequential code is named after Marcel 
Jules Edouard Golay (b. 1902), a physicist who 
constructed the code about 1955, 

Flex is short for Mexible wide-area synchro- 
nous protocol. 

ERMES stands for European radio message 
system. 


Stewart is a market development manager with 
Hewlett-Packard’s Microwave Instruments Di- 
vision, Santa Rosa, CA. 
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ORIGINAL EQUIPMENT QUALITY AND THE LOWEST PRICE? ... 
LOOK TO A.W. ENTERPRISES, INC.! 


¢ Cases Manufactured from Genuine Top Grain Cowhide Leather 
* Complete Product Line Delivered On-Time 


* Cases Featuring the Revolutionary Wedge Belt Loop Swivel 
¢ Lifetime Warranty Against Defects in Construction or Materials 
¢ 30-Day Full Satisfaction Guarantee for Every Product Purchased 


A.W. ENTERPRISES, INC. 


6543 S. Laramie Avenue © Bedford Park, IL 60638 ¢ (800) 334-4884 « Fax (708) 458-9023 
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The BEST QUALITY is the BEST VALUE. 


GOLAY PAGING PROTOCOL 


GOLAY PAGING 
FORMAT 


PREAMBLE 


START CODE & 
ADDRESS 


DATA BLOCK 


Y2 BIT SPACE 


Figure 2. Golay sequential coding (GSC) is an asynchronous paging scheme. Messages are sent 
individually or in batches. A pager can receive its address individually or anywhere in a batch. 


Battery energy consumption is reduced 
(“battery-saving”) because each pager, af- 
ter detecting the preamble and synchro- 


nizing to the frame syne word, turns off 


its receiver circuits until the proper frame 
appears. When it does look for its address 
in the appropriate frame, it will find it 
unless: 

D there is no page. so an idle codeword 
is found. 

O a message codeword from another 


Digital ANI 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. |D-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


subseriber’s page is using the frame. 

In the latter case, if a message is in- 
tended for your pager, its page will be 
delayed until a future batch. 

The number of characters that can be 
sent in a message codeword are 5.0 nu- 
meric or 2.8 alpha. That limit means that 
for a numeric pager to receive a caller's 
10-digit phone number, two message 
codewords must be sent following the 
pager’s address codeword. 


ie 


[ esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 
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POCSAG pagers support tone, numeric 
and alphanumeric messages, but not 
voice. 

Golay sequential coding (GSC) is an 
asynchronous paging scheme. Messages 
are sent individually or in batches. A 
pager can receive its address individually 
or anywhere in a batch. Figure 2 at the 
left shows the Golay paging coding 
format. 

For Golay, battery-saving is achieved 
through use of the preamble. There are 10 
preambles, and the pagers are divided into 
groups based on the preamble. The pager 
samples every 1.38 seconds for 250ms 
looking for the preamble, which lasts 1.42 
seconds. If its assigned preamble is found, 
its receiver circuitry stays on; otherwise, 
it returns to battery-saving mode. The po- 
larity of the preamble signifies whether 
an individual or a batch call is due. Fol- 
lowing the preamble is the start code, 
which marks the end of the preamble and 
supplies timing information to the pager. 

Within the address codeword, word | 
has 50 possible values, and word 2 has 
about 2,000 possible values, so the num- 
ber of possible address codes is 100,000. 
Because the [0 preambles are also used to 
divide the pagers into groups, the maxi- 
mum code capacity of | million is 
reached. 

Golay pagers support tone, voice, nu- 
meric, and alphanumeric messages, 

In some areas, there is u growing de- 
mand for increased capacity because ex- 
isting systems are reaching their maxi- 
mum capacity. Also there is a demand for 
more sophisticated messaging capability. 


Next month: How Motorola's flexible 
wide-area synchronous protocol (Flex) 
paging format and the European Radio 
Message System (ERMES) paging format 
respond to capacity and advanced mes- 
saging capability demands. 


Paging technology series 


Part 1: “Systems and Services,” February 
1996, 

Part 2: “POCSAG, Golay Paging Codes,” 
March 1996. 


Back issues printed within the past two years 
can be ordered for $5 each, postpaid. Call 
Intertee Publishing customer service at 800- 
441-0294. Issues printed more than two 
years ago and individual article photocopies 
are unavailable from the publisher. [ndi- 
vidual photocopies of articles printed since 
January 1983 can be ordered from the UMI 
Information Store, 800-248-0360. 
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PERFORMANCE FROM 
EVERY INSTALLATION 


Bird’s New Antenna Tester 
Eliminates The Guesswork! 


Installing and troubleshooting antennas for cellular phones and mobile radios 
can be a guessing game. Undetected problems with connectors, cabling, antenna 
placement — even glass characteristics — can drastically affect performance. 

Bird's new AT-800 rapidly tests antennas for 
any 806-960 MHz analog or digital service. The A 
AT-800 contains its own RF source and is preset fo 
for existing cellular bands. Or, select your own 
frequency range. A 100-point scan of VSWR, 
Match Efficiency, or Return Loss takes just a 
second, and you see the results graphically. 

A simulated analog meter display speeds 
tuning at single frequencies, and field 
strength mode verifies hand-helds. PASS- 
FAIL testing, audible indicators, and a host 
of other features make quick work out of 
being sure. Yet, for all its power and versa- 
tility, the AT-800 is remarkably easy to use. 

For installers, engineers, technicians. 
With the AT-800, there's no reason to 
guess anymore. Contact Bird now for 
more details. 


Phe 


Electronic Corporation 


A Member of Bird Technologies Group 


U.S. Headquarters: 216-248-1200 
Fax: 216-248-5426 

Western U.S. Sales Office: 805-646-7255 
Fax: 805-646-0275 

European Sales Office: 353-61-360583 
Fax: 353-61-360585 

Pan-Asian Sales Office: 65-2992537 
Fax: 65-2998509 
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Taking an active look 
at a passive problem 


Continuing complaints from a bus company about repeater malfunctions 
lead to bringing the repeater into the shop. ‘Drooping’ voltages under 
various operating conditions eventually lead to the cause. 


By Walter Rheingans 


I operate a small radio and microwave 
service shop in a medium-size town on 
California's Pacific coast. Probably, it is 
much like your shop. With a staff of three 
technicians, we have a great time keeping 
pace with the world and making our 
customers “happy campers.” I'd like 
to take you along with me and let you 
experience some of the fun we have. 

ft was another beautiful day in 
Paradise. Beautiful. that is, until the 
phone started ringing. 

“Radio Shop,” I answered, “this is 
Wes. How can I help you?” 

The call was the continuation of a 
customer’s headache that had been 
building for a month. The problem was 
now a migraine. The caller was from 
the bus company. Trouble again. As I 
listened, [ was about to find out it was 
“trouble still,” not trouble again. 

“Ruben!” 1 hollered, looking for 
my supervising technician, “Get on 
the line and listen.” 

“Right, boss,” Ruben quietly an- 
swered from across the shop. 

The caller was Mark Mason, the 
dispatcher at the bus company. For ~ 
more than three weeks, the company 
had been experiencing trouble with a 
repeater system. 

“Wes, the boss is really angry,” 
Mark. “We've paid you for several service 
calls to repair this repeater. and it still has 
problems. It seems like it works OK for a 
while after each repair, but then it goes nuts.” 

“What does ‘nuts’ mean, Mark?” I asked. 

“Well, when some of our mobiles or 
handies start to talk,” continued Mark, “I hear 
their clicking to start with, but then silence 
for about a second or so, then they come on 


said 


Rheingans is a free-lance writer in San Luis 
Obispo, CA. 


talking normally. Geez, it’s frustrating be- 
cause | miss the first few words, and then | 
ask for a repeat, and they miss my asking, and 
so on. You just have to get it fixed, Wes.” 
“OK Mark,” I replied, hearing the 
frustation in his voice, “we'll get to the 
bottom of it. Tell your boss that we're sorry 
that it wasn’t taken care of sooner. Bye.” 


“OK, Wes,” ended Mark, “keep us 
posted. Bye.” 

“Well, Ruben, I wonder what do we do 
now. Can you fill me in on what’s going on?” 

“This was Jerry’s job,” answered Ruben 
and with another shout, “Jerry!” 

“Yeah?” Jerry answered meekly from 
across the shop. 

“Tell us all about the bus company re- 
peater job,” queried Ruben. “Mark just called 
the boss, and he’s hot about the fact that it’s 
been repaired over and over, yet it is still not 


working correctly. What's the story?” 

“Well, I fixed it three times, but it’s still 
flaky,” claimed Jerry. “I just don’t know 
where to go with the problem.” 

“Care to tell us?” I asked. 

“Yes, tell away,” echoed Ruben. 

“Well, it started out simple enough as a 
routine call,” began Jerry. “As you know, 
the bus company uses a Johnson repeater. 
First-rate quality. It's a CR1000 model. 
It was installed by the other dealer, the 
old company that was bought out by 
the national group and then dropped out 
of servicing.” 

“That is when we picked the bus 
company up as a customer,” Ruben re- 
marked. 

“IT remember when they left the 
area,” I said. “We picked up quite a 
few customers at that time.” 

“Well,” continued Jerry, “when I re- 
sponded to the trouble call, I found the 
unit would mute on the first second or 
so of the key-up and then it would un- 
mute and work OK,” 

“Isn’t that the repeater that’s been 
modified?” interjected Ruben, “You 
know, the one with the Zetron panel 
and both analog and digital CTCSS?” 

“Yes,” Jerry confirmed, “it is modi- 
fied, but it was done right! The in- 
stalling tech did a good job and docu- 
mented it clearly and neatly. The 
modification was to add interconnect, 
DCSS, CTCSS and all, but very stan- 
dard and common stuff, you know, And it 
works well, when it works. But what we 
have now is a funny problem. | thought ] 
had it solved. | found that when it keys up, 
the DCSS loses decode lock and then mutes 
the receiver. I traced this to the receiver 
detector drifting on key up. The modifica- 
tions added some capacitors to improve 
the low-frequency coupling to the tone 
panel. My first thought was that this was 
the trouble, so [ added some more caps.” 

“What happened then?” | asked. 
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Now you can leave the stacks of expensive, complex equipment back 
at the lab and get the job done at a fraction of the time and cost. 
Anritsu Wiltron’s Site Master has all the capahility you need to com- 
mission an antenna systern right at your fingertips, including: -Precision VSWR and 
Return Loss measurements «Accurate fault location «Immunity to live site interference 
Frequency range that covers all PCS/PCN and cellular bands. 
Site Master incorporates advanced measurement and analysis performance that 


ether tools can’t touch. its exceptional noise immunity means accurate measurements at 


live sites. Once you've made the measurements, powerful software helps you quickly 


track down faults, monitor RF performance over time, and view data 


in Smith chart format. 
if you want to commission your sites for a fraction of the cost, size and weight of 
mor omplex systems, call us today for more information or a hands-on demonstra- 


the rnost easy-to-use, partable cable and antenna tester available. 
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With Site Master, you'll no longer have to haul a Ee /\ nef itsu 
your TDR, spectrum analyzer/tracking generator 4 - Ko i 
er network analyzer to a site. ' re VVi i ro ni 


All those who want a better way 
to commission sites, ralSe your hand. 


| 


United States; (800) 230-2972, Canada: (613) 828-4090, Europe: 44 (1582) 418853, Japan: (03) 3446-1111, Asia-Pacific: 81 (3) 3440-2770, South America: 55-21-286-9141, Singapore: 65-2265206 
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“That seemed to help. [ had Mark and 
the bus drivers test it, and it worked, so 
I returned it to service. A week later Mark 
calls with the same complaint. This time 
I went further and found that the receiver 
detector voltages ‘droop’ when the radio 
keys up. | found this by ‘scoping the 
power line near the detector. This time I 
added some extra caps on the power line. 
The extra caps helped some. [ also mea- 
sured the regulated voltage line in the 


receiver. It’s a 9V bus regulated through 
a resistor and a 9.1V zener diode. but it 
measured only 8V and the voltage bus 
also “drooped’ to about 7V when the 
transmitter keyed. I replaced the zener to 
repair the loss of regulation, but the yolt- 
age was still low, and still sagged even 
lower for a moment with transmitter key- 
ing. Then | realized the unit might need 
more, so J talked with Ruben.” 

“Yeah, I remember,” agreed Ruben. “I 
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remembered the thing had a floating bat- 
tery on it for power failure protection. I 
suggested you check it and replace it if 
questionable, right?” 

“Right,” connected Jerry as if he were 
completing Rubens sentence. “Right ... and 
.. it helped. I replaced the battery and the 
problem disappeared. The detector voltages 
still ‘drooped,’ but not as much, and the 
detector didn’t drift enough to unlock the 
decoder and mute the receiver. [ had al- 
ready replaced the regulator, remember. [ 
told Ruben the power should be rewired, 
because the 12V distribution is ‘daisy- 
chained’ and probably will never be stable.” 

“Well, against my best judgment,” | 
lamented, “you better bring the unit into 
the shop. You are not going to have a 
happy customer at this rate, and it’s an 
hour and half travel each way to the site, 
so get it in here and we'll fix it! I'll have 
to write off some of the cost to make it up 
to the customer.” 

Ruben and Jerry, and Karen, our best 
technician, had the unit set up and run- 
ning in a test rack near the bench in no 
time. They connected it to a dummy load 
and reprogrammed it to our shop's own 
channel so they could test it without 
messing up anyone else. Then they set up 
an IFR service monitor to measure the 
repeater under real use and went to work, 

“I have a scope on the detector and on 
the receiver 9V power distribution bus,” 
indicated Karen. “I want to follow up on 
what Jerry said the symptoms were. Key it 
up, Jer!” 

“You're on.” announced Jerry, as he 
used a hand-held shop radio to give a test 
input to the troublemaker of a repeater. 

“So are you,” said Karen, “On target, 
that is. The voltage sags on the 9V line, 
the detector output drifts, the digital de- 
coder goes out of lock, and the receiver 
mutes. It is just as you described.” 

Jerry relished saying, “I told you so. 
Now what?” 

“Now, while you get me a cup of cof- 
fee,” replied Karen, “I'll look over the 
schematic of the receiver. I think [ know 
where you went wrong. You get the cof- 
fee, now go on!” 

“Geez!” whined Jerry, “Did I miss 
something? OK, OK, I'll get the coffee.” 

Karen made a few more checks as she 
looked over the diagram of the receiver. It 
was only a few minutes later that she had 
it all worked out. 

“Well, Jerry,” she asked, “want to see it?” 

“How did | miss the the ‘symptom boat’ 
when everyone was getting aboard?” 
quizzed Jerry. 

“You got my attention,” started Karen, 
“when you mentioned the voltage sag on the 
zener diode-regulated power distribution 
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UNCONDITIONAL 
REPEATER 
PERFORMANCE 
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Daniels Electronics radio 
components go to extremes 
worldwide to maintain vital 
signals. Repeatedly. Since 
1950, Daniels has provided 
comprehensive design, 
development and testing for 
all its products, which are 
backed by registered quality 
assurance standards under 
ISO 9002. The components 
are modular for easy 
upgrading and maintenance, 
and flawless compatibility 
and crossbanding. So you 
can depend on Daniels 
Electronics. Repeatedly. 


aa DANIELS 
mmm ELECTRONICS LTD. 
RADIO COMMUNICATION MANUFACTURER 


Leading in quality, 
performance and endurance. 


43 Erie Street, Victoria, B.C., 
CANADA V8V 1P8 
Tel: (604) 382-8268 
Toll free 1-800-664-4066 
Fax: (604) 382-6139 
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bus. Using a zener diode for regulation is 
a passive design. If the volts are not regu- 
lating in a passive design, the load is draw- 
ing too much. Your error was to think the 
power source was the cause of your detec- 
tor drift. It was a load failure that threw 
the regulation off. 
What | found was a 


tion. When you find a problem in a pas- 
sive regulator like this one, if anything 
‘downstream’ draws excessive current, 
the regulator is out of business, and the 
power distribution line also distributes 
problems throughout the circuit.” 
“You bet,” added 
x Karen. “My favorite 


bypass capacitor 
leaking and drawing 
enough extra current 
so the 9V bus was 
too low for the ze- 
ner to regulate it. 
Thus, the detector 


“Never, ... let yourself 
become blinded by the 
difference between active 
and passive regulation...” 


troubleshooting tech- 
nique for passive 
reguJation failures is 
to take a current- 
regulated, adjustable 
bench power supply. 
clip it on at the regu- 


power supply was 
modulated by the 
transmitter keying up. It would react the 
same for any large change in the 12V sup- 
ply line. [f the capacitor had failed com- 
pletely, the receiver would have quit and 
would have been easicr to troubleshoot. 
Interestingly, if only tone squelch were 
used instead of digital squelch, the prob- 
lem may have continued to exist undetec- 
ted for some time, and the repeater sull 
would have worked.” 

“Never,” I started and paused for effect. 
“let yourself become blinded by the differ- 
ence between active and passive regula- 


lator output, apply 
some volts and use it 
to ‘force feed’ the bus to locate the fault. 
Usually this will lead you to the culprit, as 
it did for me in this Johnson.” 

“Well, team,” I applauded, “three cheers 
for Karen, and Jerry, you get to bring the 
coffee for a whole week. Now, let's call 
Mark with the good news and return that 
radio today.” 


The blown fuses and radios are real, but the charac 
ters are a composite of many technicians and many 
shops. Any similarity to persons you know is purely 


coincidental, a. 
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Ease of connectorization, with no soldering 
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Transportable VHF repeater 
serves Antarctic communications 


Repeaters, deployed by helicopter for summer communications requirements 
and retrieved for winter storage, avoid temperature stresses that destroyed 
components and batteries in previous permanent repeater facilities. 


ARGENTINA 


ANTARCTIC 
« PENINSULA 


AVERAGE MINIMUM EXTENT 
OF SEA ICE 
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SOUTH POLE 
+ 


TRANSANTARCTIC 
MOUNTAINS 


FIELD CAMPS 


McMURDO 
ROSS SEA 


MT. EREBUS * 


TO HAWAIL 
’ 


Communications for scientists working in the Transantarctic mountain valleys at “the bottom of 
the world” are hindered by environment, terrain and ionic polar interference. Repeaters, including 
one on the active volcano Mt. Erebus, ensure their links to McMurdo Station. 


OPTIMAL ANGLE 
OF INCIDENCE FOR PEAK 
SOLAR CELL EFFICIENCY 


ACTUAL ANGLE 

OF INCIDENCE 

OF SUNLIGHT DURING 
FIELD PARTY SEASON 


CELLS INSTALLED PARALLEL 
TO GROUND PLANE 


Figure 1. The solar cells on the original permanent mountaintop transceiver did not receive sun- 
light efficiently enough to operate at their rated capacity, resulting in the discharge and freezing 


of the backup storage batteries. 


By Tom Reiff 


In the Dry Valley region of the Antarc- 
lic Transcontinental Mountain Range, 
peaks soar more than a mile above wind- 
ing valleys containing field party camps. 
Scientists from the National Science Foun- 
dation (NSF) and other workers in these 
camps endure mean annual temperatures 
of -17.7°C and average winds of |3mph, 
with low temperatures of —S0°C and maxi- 
mum wind speeds higher than [1 5mph. 

Survival in this harsh environment re- 
quires dependable communications with 
McMurdo Station on Ross [sland more 
than 50 miles across the Ross Ice Shelf. 
Helicopters provide the only access to 
these field camp sites, and high-frequency 
(HF) or very-high-frequency (WHF) trans- 
ceivers provide the only communications 
with the aircraft and McMurdo Station. 
Rough terrain and ionic interference char- 
acteristic of the polar regions often make 
HF communications difficult. VHF trans- 
ceivers have proved to work well when the 
line-of-sight propagation limitation is 
overcome with mountaintop repeaters. 

In past years, VHF communications 
problems were addressed by using a per- 
manent mountaintop structure containing 
a VHF transceiver and a UHF transceiver 
set up as a crossband repeater. The system 
included storage batteries, a solar charging 
unit. antennas and a solar array. This per- 
manent installation had three problems. 

First, because the structure was permanent, 


Reiff is an engineer with NISE East, North 
Charleston, SC, When this article was written, he 
Was senior electronic engineer at TDS, Charles- 
ton, SC. tel. 803-552-4720, He has been involved 
with Operation Deep Freeze since 1991, TDS 
makes the model OAE-! repeater described in 
this article. (NISE East is Naval Command, Con- 
tro] and Ocean Surveillance Center, In-service 
Enginecring East Coast Division.) 
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but not powered for heat during the long. 
sunless winters. all equipment that could 
not survive the 40°C to —50°C cold stor- 
age had to be dismantled and returned to 
McMurdo Station for warm storage. Re- 
installation at the start of the next season 
was time-consuming and sometimes was 
interrupted by bad weather. 

Second, a person at one field camp could 
not talk directly with someone in another 
field camp. The use of a VHF (field party) 


to UHF (McMurdo station) crossband re- 
peater required that all field party commu- 
nications be routed through the U.S. Navy 
communications center at McMurdo sta- 
lion, sometimes resulting in a communica- 
lions choke-point. 

Third, the solar arrays did not work well 
because they were installed fat in a plane 
parallel to the ground. (See Figure 1 on 
page 38.) The sun never sets during the 
field party season and rotates through the 
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ANEMOMETER 


DIPOLE 
ANTENNA 


SOLAR 
PANELS 


Figure 2. The repeater's open-air, aluminum 
tubular frame has solar panels on all sides, an 
equipment case centered on the base for sta- 
bility, four leveling jacks, four deployable 
outriggers and equipment shock protection. 
The frame provides support, mounting and 
protection for all system components during 
storage, deployment and shipping, and it pre- 
sents a small cross-section to minimize wind 
loading. 


compass points in a sinusoidal pattern, 
with a low point of about 78 degrees to a 
high point of 55 degrees from the vertical 
(at mid season). Since the efficiency of 
most solar cells drops off greatly at an 
incident angle of more than 20 degrees 
from the cell vertical. the installed solar 
array Was operating at a small fraction of 
rated capacity, Frequently, the old repeater 
battery bank became discharged, raising 
the freezing point of the batteries. Frozen 
batteries failed because of warping and 
required mountaintop replacement. 


Portable repeater 
To support the Special Communica- 
lions Engineering Branch of the Naval 


Model OAE-1 equipment case, from the battery 
side, shows one of two battery cases contain- 
ing 100AH 12V batteries and two duplexers. 
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AS an Andrew “Premier Distributor”, i and other acdessories for your PCS, cellular, LMR/SMR 
Cable stocking levels, a state-ol-the-art cable order processing —_and paging sife needs. They're in stock and reac 
sygtem and money saving services such as custom connector _ ship from an of our six convenient locations. 


ipstallations. Whether yqu’re retrofitting one tower or 
When you call Hutton, you'll find thaf we have an in-depth —_ constructing a\total wireless system, count on Hutton 
inventory of HELIAX® cable, jumper ass¢mblies, connectors to deliver your (Andrew products on time, everytime! 
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The author makes final adjustments at the TDS Charleston facility and 
on-site to verify the repeater operation before its deployment. 


In-Service Engineering Center, East Coast 
(NISE East), my co-workers and I deyel- 
oped engineering design solutions for these 
problems. The result is model OAE-I (for 
Old Antarctic Explorer), a self-contained, 
multipurpose repeater that is transportable 
by helicopter. System components with- 
stand and operate in temperatures as low 
as —40°C, The repeater supports multiple 


workstations. 


March 1996 
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communications channels and provides a 
platform for auxiliary (meteorological) 
equipment, The open-frame structure has 
solar panels on all sides and an equipment 
case centered on the base for stability. (See 
Figure 2 on page 41.) 

The structure is composed of an alumi- 
num tubular frame, four structure-leveling 
jacks, four deployable outriggers, equip- 


tilities, airlines, rail- 
| Be public-safety, 
military and = other 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced, high-capacity 
console solutions for 
integrated radio/tele- 
phone systems. DSPatch 
is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP’s) at 
every line and worksta- 
tion. Its distributed 


architecture ensures instant responses, even in 
large systems, DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 
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A helicopter lifts the repeater into the air above McMurdo station at the 
beginning of its delivery to Mt. Erebus. 


ment shock protection and an ECS Con- 
lainers equipment case. This open-air alu- 
minum tubular frame has a small cross- 
section to minimize wind loading. The 
frame provides support, mounting and pro- 
tection for all system components during 
storage, deployment and shipping. The 
frame base contains mounts for the level- 
ing jacks, the deployable outriggers and 


IDSPatch—THE WORLD’S Most ADVANCED 


FEATURES INCLUDE: 


User configurable screens 

# Conventional or trunked radio 
# ANI with call] queue 
 Multi-format paging 

# Simultaneous conferences 

# Many more 

DSPatch32, a 32-port system,is 


available for smaller applications. 


Call, fax or write for 
additional information or 
a budgetary proposal. 


Avtec 


4335 Augusta Highway 
Gilbert, SC 29054 USA 
Phone: (803) 892-2181 
FAX: (803) 892-3715 
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If tuning your cell site is considered 
hazardous duty, we have a drop-in solution. 


It's a dark and stormy night in a tough part of 
town and your technician's wondering whether 
it's safe to get out of his van. 


Too bad. If that cell site had a Celwave 
Remote-Tuned Combiner, he wouldn’t have to 
go anywhere near it. 


Whenever your system channel plan requires 
reassigning, our combiner automatically 
detects and follows the transmitter change. 
Your site is back in service instantly. Without 
the expense and risk of time consuming 
technician travel. 

& 


You can even use it to accor: 
changing traffic patterns any time of day by 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


© 1996 Radio Frequency Systems, Inc. 


remotely controlling the dynamic reallocation of 


frequencies. 


Celwave’s Remote-Tuned Combiner comes in 
a compact, extremely efficient package. It 
won't drift when power is applied or when the 
temperature changes because our proprietary 
temperature compensation system doesn't 
overwork the tuning mechanism by relying on it 
for power. rad 


It's the drop-in, hands off solution that keeps 
your field people and your cell site from 
dropping out. For more information, call the 
world's leading producer of cellular combiners 
at 1-800-CELWAVE. 


2 Ryan Road 

Marlboro, NJ 07746-1899 
(908) 462-1880 

Fax (908) 462-6919 
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The prototype repeater, as described in the text, 
rests on the ground at McMurdo station, 
Antarctica. 


the equipment shock absorbers. The equip- 
ment case contains a double-sided, 
double-ended. 19-inch equipment rack 
with insulation to reduce heat loss for op- 
timum cold weather resistance. The re- 
peater channels, the solar power subsystem 
(except for the solar panels). the remote 
control subsystem. the monitor subsystem 
(except for the wind sensors) and the RF 
distribution subsystem (except for the 
dipole antenna} are all contained in the 
equipment case. The antenna is a 
wideband. halfwave, omnidirectional 
dipole. 

The system can be assembled casily and 
flown to the repeater site. At the site, the 


repeater is unhooked from the lifting 
rigging, the antenna and accessory 
cables are installed and connected, 
wind braces are rigged and the re- 
peater is turned on, The system is 
then in operation and ready for use 
immediately. 

The basic repeater channel is com- 
posed of equipment from Daniels 
Electronics, Victoria, British Colum- 
bia, Canada, including a VR-2 re- 
ceiver; VT-2 transmitter; VT-30 
power amplifier: an audio control card 
with hang-timer and DTMF capabil- 
ity: and an MT-2 repeater chassis. The 
antenna subsystem provides RF sig- 
nals in the 138MHz—139MH>z band to 
the VR-2 receiver via coaxial cable, 
where the audio signal is demodulated 
and sent to the MT-2 chassis 
backplane, along with a carrier-oper- 
ated squelch (COS) signal. The audio 


CONTROL SUBSYSTEM 


control card takes the RX audio and COS 
signals from the backplane, processes the 
signals for RX/TX gain, muting and push- 
to-talk (PTT) capability, and provides TX 
audio and PTT signals to the chassis back- 
plane. The VT-2 transmitter takes the TX 
audio signal from the backplane and modu- 
lates the transmit (143MHz-144MHz) RF 
signal when a PTT signal is present. The 
TX RF signal passes to the VT-30 power 
amplifier via coaxial cable. When the 
PTT signal is present on the chassis back- 
plane. the VT-30 boosts the RF signal to 
the desired level for transmission and 
sends it to the antenna subsystem. Figure 
3 below shows the signal flow for one 
VHF repeater channel. 


Repeater signal flow 

The repeater channels have four major 
support subsystems: 

(1) solar power subsystem, 


RF DISTRIBUTION SUBSYSTEM 


MT-2 CHASSIS BACKPLANE 


Figure 3. The signal flow for one VHF repeater channel. 


». VoCom’s RF Power 
| Amplifiers 


VoCom’s AMPLIFIERS POWER OUTPUT: 

e VHF Low Band 150 & 300 Watts 

e VHF High Band 25, 50, 100, 180, 300 & 500 Watts 
e UHF Low Band 25, 50, 100, 200 & 350 Watts 

* 800 MHz 40, 75 & 140 Watts 

¢ 900 MHz 35, 60 & 120 Watts 


VoCom’s AMPLIFIERS ARE: 
¢ FCC Type accepted 


¢ Limited 5 year warranty 

* Tuned to your specific input drive (100 mWatts & up) and 
frequency 

¢ Protected for SWR, Temperature and Overdrive 


VoCom Products Company, L.L.C. 


Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 
FAX: 708-924-9078 
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WHEN HUGO 
ANTENNAS A 


OUR PIROD TOWERS JUST STOOD 


THERE AND WATCHED. 


David Sharp 

Vice President, Operations 
The Virgin islands 
Telephone Company 


“When Hugo hit, our solid rod PiRod towers just 
stood there and took it. The storm ripped away 
many structures in this area . . . 1 think our PiRod 
towers were among the very few towers left 
virtually undamaged. I remember ...! purchased 
new antennas, called the people at PiRod for new 


brackets and we were back in business!” 
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For a free guide to tower selection 


and fast, courteous response to your 


requests for quotation, contact: 


PROD iG. 


P.O. Box 128 


Plymouth, Indiana 46563-0128 
Telephone (219) 936-4221 
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Figure 4, The signal flow for the RF distribution subsystem. 


(2) RF distribution subsystem. 

(3), monitor subsystem. 

(4) control subsystem, 

The solar power subsystem is composed 
of four MSX-83 Solarex 83W solar panels. 
a NDP-30-TC Sun Selector 30A charging 
controller, two adjustable LYD-8 low volt- 


New! 22 Amp Desktop 


@ Auto Reset 

@ Super Quiet 
@ 6" x 5.5" x 3.5" 
@ Less than 3 Ibs. 
e@ ESD Safeguard 


@ 110/220 Switchable 

@ Thermo Cooling Fan 

® AC/DC Line Filtering 
@ Illuminated Power Switch 
@ MOV Line Input Protection 


age disconnects and six Dynasty model 
GC12V100 sealed lead-acid (gelled) batter- 
ies. Each solar panel (side-mounted, to 
maximize sunlight incidence) provides 
power through blocking diodes to the 
charging controller and then to the storage 
batteries and the 12Vde bus. Each VHF 


repeater channel receives power through 
separate low voltage disconnect units, A 
third circuit provides power to auxiliary 
modules, including the multicoupler, the 
Omega data logger, the Young wind speed- 
and-direction interface and the DTMF and 
repeater control unit. The two repeater cir- 
cuits and the auxiliary circuit can be iso- 
lated for maintenance or storage by 
switches on the power distribution panel. 
The charging controller has a temperature 
sensor to regulate the charge rate of the 
batteries. 

The RF distribution subsystem is com- 
posed of a VHF Sinclair SPL-210C omni- 
directional dipole antenna, two Q-2222E 
Sinclair 3MHz spaced duplexers and a 
RM-21202N Sinclair multicoupler. The 
RX RF energy received by the dipole an- 
tenna ts routed through the RX/TX du- 
plexer to the multicoupler where it is 
amplified, split and sent to the VR-2 mod- 
ules of the two VHF repeater subsystems. 
TX RF energy from the VT-2 modules of 
the two VHF repeater subsystems is com- 
bined in the TX 1-TX2 duplexer. The com- 
bined TX signal is routed through the RX/ 
TX duplexer to the dipole antenna for 
transmission. Figure 4 at the left shows 


Voice Paging « 


Scanning Monitor 


@ Overvoit/Current Protection 


@ 22 Amps Continuous Output 


Ww? Channel with Monitor Scan 


- User Selectable Priority 
w Program up to 3 Individual 


Addresses on Each Channel 

No Reeds - Major 2-Tone 

Formats: PC Programmable 
[W Decode on Both Channels - 


Auto or Manual Reset 
1 Vibrotor Option with Message 
Alert - Low Battery Alert 


w AA Cell or Nickel Cadmium 
Packs - Charger/Amplifiers 


7, 11, 15 Amp Models Also Available 
All Continuous Rated 


DuraCommny/TPs Power Supplies 
Kansas City, Mo. 


Or contact your Communications Distributor 
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The New Voice in 2-Tone Paging 


DuraComm Corporation 


Call Toll Free 1-800-467-6741 
Fax 816-741-7499 
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| Andrew Innovation... | 
: sEverywhere = & 


Andrew offers everything you need to build the highest quality transmission line system. 

*s In addition to HELIAX® coaxial cable, Andrew also offers a complete line of connectors, 

< cable assemblies and accessories. Each is designed and tested to reduce intermodulation i 
(IM) and optimize the mechanical and electrical performance of your entire transmission . 
line system, top to bottom, inside and out. 3 


Andrew Innovation... Put It to Work for You. 


i» CONNECT IT 


Andrew offers a wide variety of connector configurations and inter- 
face types including 7/16 DIN, 4.1/9.5 DIN and Type N connectors to 
accommodate any installation. 


i: aie 


PROTECT IT 


Andrew surge protectors, grounding kits 
and components provide the highest level 
of lightning protection available today. 
ARRESTOR PLUS™ Premium Surge 
Protectors provide true multi-strike capability 


= delivering a cost effective, reliable, easy to 
af install, no maintenance product. 
SECURE IT 


a > 

Transmission line installation is fast and easy with hangers nm 

designed exclusively for HELIAX® cable. Hanger Blox™ Coaxial cz 

Cable Hangers make the most efficient use of available space by D 

arranging cable into compact, orderly units. ” 

“” 
at oO] 
oo WEATHERPROOF IT = 
ef Andrew 3M™ Cold Shrink™ Weatherproofing = 


Kits provide a long lasting, secure 
=f moisture barrier for cable connections and 
. jumper-to-antenna connections with Type N or 7/16 DIN connectors. 
i 


FANDREW. 


Andrew Corporation 
10500 W. 153rd.Street,* Orland Park, IL U.S.A. 60462 


Ss 
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the signal flow for the RF distribution 
subsystem. 


Antenna subsystem signal flow 


The monitor subsystem is composed of 


an Omega OM-220-EXM-1 data logger, 
three OM-220-VIM-2 voltage input mod- 
ules, an OM-220-RTDIM-2 RTD input 
module, two PR-11-2100-1/4-6-E sheathed 
RTD ‘A" temperature probes. a Young 
wind speed-and-direction transducer and a 
Young signal converter. The Omega data 
logger is the heart of the monitor sub- 
system, sampling as many as cight analog 
signals and storing them as digitized data 
for transmission on request. The sample 
times and sample values are stored in 
memory for transmission via modem 
through the repeater controller for the 
control channel. This transmission func- 
tion is activated through DT'MF codes that 
alter the audio path, replacing the repeater 
circuit with a full-duplex data circuit to 
the Omega data logger. 

The remote control subsystem is com- 
posed of a DTMF decoder, circuit control 
relays, a PacCom 2400 radio modem and 
a base control station, The audio control- 
ler for the repeater subsystem has DTMF 


control functions built into the audio con- 
troller. These DTMF functions include 
mute control, repeater disable. repeater 
master number assignment. auxiliary out- 
puts, data transfer mode and other func- 
tions, Of the many DTMF functions avail- 
able, there are two muin types used by the 
repeater system: 

> Repeater control functions — 
Squelch, mute and power level control for 
both channels. including master first num- 
ber (when more than one system deployed). 

> Vata transfer function — Used to 
shift the field operations repeater to data 
mode for interface with the Omega data 
logger. 

The base control station. a self-con- 
tained, full-duplex, stand-alone trans- 
ceiver, located at a site common to all 
deployed repeater systems, can be used for 
several functions: 

& Communications — Both repeater 
and talk-around communications on both 
channels. 

> Repeater control Squelch disable, 
channel disable and power level adjust for 
both channels, shifting to data mode. 

pm Repeater programming — Used for 
entering or changing repeater DTMF codes, 


enabling or disabling DTMF functions. 

When the base control station is used in 
data mode. a personal computer with 
Omega data acquisition and control sys- 
tems software is required. along with a 
serial interface to the base station, 


Summary 

The first season (1993-1994) that this 
particular design for the VHF repeater 
system was used. it was deployed in re- 
peater mode without DTMF capability to 
test area range, cold weather survivability, 
power system operation and system reli- 
ability. During the season. the old repeater 
systems failed and could no longer be re- 
stored, One of three transportable repeat- 
ers was placed on the crater lip of Mount 
Erebus, an active voleano and the highest 
point on Ross Island. A second and third 
were placed on Mount Newall and an un- 
named peak in the Dry Valleys. From these 
vantage points. the repeaters performed 
flawlessly and ended up carrying both 
aircraft and field party communications 
for the remainder of the season. At the 
end of the season, the system was re- 
trieved and placed in winter storage for 
a well-deserved rest. 


program and modify your complete system to reflect your ‘operat [s} 
requirements. 


Only Moducom's proprietary "Screenmaker' and "Customizer’ programs 
give you this unique control, designed specifically for your needs and 
preferences. You can quickly and easily design operating screens for 
function, color, switch sizes and locations, and more. 


Ultra-Com communications control systems offer more features, more 
control and unparalleled flexibility. 


Moducom consoles and workstations are designed for today’s 
emergency communications requirements and budgets. 


Moducom works the way you work. Call or write for our 
literature package and free programming demo disk. 


MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 e FAX: (818) 764-1992 
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Catch 


e 
winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spiril-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. te 2 GHz, 
inclding Land Mobile, Cellular, Tratking, SMR, 
Paging and PCN. All models available ina variety 
of gain configurations. 


Jiation Pattern Be si ae A 
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Beyond your Expectations 
One Newtronics Place 

Mineral Wells, Texas 76067 
1-800-949-9490 © (817) 325-1386 


YES, I’m interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 


Naine 


Company 


Address 
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Site noise measurements 
isolate reception problems 


Simple equipment configurations and test procedures make it possible to 
measure receiver site noise. The results help to isolate causes for repeater 
malfunctions, including poor reception that may vary for no apparent reason. 


By KE. Kirk Ellis 


With the ever-growing congestion and 
development of telecommunications sites. 
radio frequency (RF) noise levels at sites 
are higher than ever. The following infor- 
mation describes a method of measuring 
the effect of noise and desensitization on 
receivers. The “lossy T° coupler is de- 
scribed, along with a method of measuring 
its insertion loss 


Site noise sources and symptoms 
Noise at telecommunications sites 
comes from a number of sources, man- 
made and natural. Natural noise is caused 
by lightning, precipitation static and cos- 
mic sources such as solar flares. Cosmic 
noise, sometimes referred to as white 
noise, peaks around SOMHz. This noise is 


Ellis is network engineer at BellSouth PCT. 
Raleigh, NC 


INSTALL FILISTER 


HEAD MACHINE 
SCREW 


heard as a hissing sound when a receiver is 
unsquelched and no signal is present. 

Man-made noise is caused by power 
lines with arcing insulators, vehicular ig- 
nition systems, arcing brushes in electric 
motors and by other radio equipment. 
Transmitters produce broadband noise, 
as do receiver local oscillators in close 
proximity. 

All of these factors contribute to the 
background noise floor at a site. In rural 
areas with only a few radio systems, the 
noise floor is much lower, with a large 
percentage of the noise coming from natu- 
ral sources. In more densely populated 
areas, man-made noise accounts for a 
higher percentage of the noise level, Noise 
is much worse in industrial arcas, near 
major highways and at crowded telecom- 
munications sites. 

Measuring the effect of noise on a 
particular receiver may help to identify 
problems such as poor sensitivity and 
may lead to ideas for reducing or elimi- 
nating some of the noise. It is beyond 


the scope of this article to propose solu- 
tions to noise problems. 

Noise manifests itself not only audibly 
but sometimes much more subtly. and with 
hidden effects. For example, I once was 
responsible for a repeater that worked well 
late at night and on weekends. It was lo- 
cated atop a 20-story downtown building. 
Its receiver would become noisy and de- 
sensitized during the day. The problem 
turned out to be an elevated noise floor. 
The site noise level increased during weck- 
day daytime hours when large numbers of 
paging and other two-way radio systems 
were at peak use. The technique used to 
determine that the problem was noise Is 
described below. 


‘Lossy T’ coupler 
Performing noise measurements re- 
quires a few pieces of test equipment, a 
dummy load and a “lossy T.” Figures | 
and 2 below show typical construction for 
both type N und UHF lossy T connectors. 
Before performing the noise tests 


REPLACE CENTER 
PIN WITH FILISTER 
HEAD MACHINE 


REMOVE 


(UNSCREW) REMOVE 
«—_ CENTER PIN 


(UNSCREW) 
4——_ CENTER PIN 


Figure 1.N "T" to “lossy T" modification. Figure 2. UHF “T" to “lossy T” modification. 
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To SECURE 
YOUR FUTURE IN 


NPCS PAGING, 
DEPEND ON OUR PAST. 


First with voice integrated into paging switch. First 
First with 2400 POCSAG. First 
First high speed FLEX™ system. First 


First and only fully DSP based exciter. 


If you are in the wireless messaging industry, you know how important it 
is to evolve with technology. That is why Glenayre invites you to put our 
history of success to work for your future. Throughout the years, we have 
consistently delivered the infrastructure developments needed to advance 


your business. 


Industry achievements are to be expected from a proficient team that 


has remained focused on the advancements of one business for over twenty Gblen ! ire 


years. To secure your future in advanced messaging, rely on our history of 


successful products — paging switches, transmitters, transmitter control] WireLess Messaaina Group 


systems and receivers. 


For more information contact: Glenayre: Dept. COM-44, 5935 Carnegie Blvd.. Charlotte, N.C. U.S.A, 28209 
U.S.A. 800-543-2382, International +1 360-332-1302, FAX +1 360-332-1403 
Visit us on the Internet at http://www.glenayre.com. 


Glenayre engineering, manufacturing and customer service are registered to ISO 9001. 
FLEX is a trademark of Motorola, Inc. 
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FM SIGNAL 
GENERATOR 


RECEIVER 
(BASE STATION 
OR REPEATER) 


Figure 3. Test setup for lossy T characterization and repeater desense measurement. All compo- 
nents (cavities, crystal filters, preamps, etc.) should be in line with the receiver 


described, first characterize the lossy T. 
After modifying the N or UHF T connec- 
tor, connect the T in line with a calibrated 
signal generator, a dummy load and a re- 
ceiver. Connect a SiNAD meter to the 
receiver's audio output. Most service 
monitors contain the sinAD meter and sig- 
nal generator in one package. 

The RF signal generator should be con- 


nected with any duplexers and cavities 
still in line with the receiver at the point 
where the antenna transmission line con- 
nects to the radio equipment. This con- 
figuration makes it possible to determine 
the system sensitivity under ideal condi- 
tions with all related site equipment in 
place and operating. 

First measure the 12dB sinap of the re- 


ceiver with the output of the signal genera- 
tor connected directly to the receiver an- 
tenna input and on the receiver frequency. 
Note this level. 

Next disconnect the signal generator and 
connect the receiver, dummy load, sinap 
meter, signal generator and lossy T as 
shown in Figure 3 to the left. Increase the 
signal generator level until the sinap meter 
reads the same level as previously was 
noted. The loss of the T-coupler is the 
difference between the first and second RF 
levels of the signal generator. 

For example, let's say that the receiver 
reads a 12dB sinap level of 0.351V or 
—116dBm when connected directly to the 
receiver's antenna input. Next, with the 
receiver connected as shown in Figure 3, 
the level reads 11.324V or -86dBm, The 
loss of the T is computed as 
30dB 


20 log 11.23pV/0.35.V = 


or. if using dBm. 
—|16dBm — (-86dBm) = 30dB 


Now that we know the loss of our T 
coupler at the receiver's frequency, we can 
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A World of Communications 


Phone: 


SL-70W Handheld / SM-2000 Mobile 
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1-800-821-7848, ext. 399 
Fax: 816/891-8815 


Cell Reach™ 


t 


We're 


no 


afraid to go 
into the water. 


Cell Reach™ 


A true broadband, digital-ready cable specifically 
designed for wireless telecommunications, 


See us at Wireless ‘96 Booth #4087 
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And, our cable can relieve your fear of water 
because it eliminates that dreaded beast of 
wireless applications—water migration. 


Cell Reach is the first broadband digital-ready 
cable specifically designed for wireless telecom- 
munications, 


It is an installer-friendly, high-performance 
cable from CommScope, the world’s premiere 
manufacturer of quality coaxial cable products. 


Cell Reach’s patented triple-bonded construction 
combines a smooth-wall copper shield with a 
high-strength, closed micro-cell foam dielectric 
which eliminates water migration but has superior 
electrical properties. 


Plus, Cell Reach is backed with an unprecedented 
10-year warranty, yet it won't cost you an arm 
and a leg! 


Now you don’t have to be afraid to go into the 
water! Call us today at 800 982 1708 for more 
information about new Cell Reach cables. 


CommScope 
@ General Instrument 


PO Box 1729 / 1375 Lenoir-Rhyne Blvd. 
Hickory, North Carolina 28603-1729 
Phone 800 982 1708 / 704 324 2200 
Fax 704 328 3400 
http://www.commscope.com/ 
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ANTENNA 
FEEDLINE 


ANTENNA 
INPUT. 


RECEIVER 
(BASE STATION 
OR REPEATER) 


FM SIGNAL 
GENERATOR 


SINAD METER 


Figure 4. Test setup for noise measurement. Insert lossy T between antenna feediine and receiver 
antenna input. 


proceed to measure the site noise level. shown in Figure 3, again note the level 
required for 12dB sinap. Reconnect the 
antenna with the Lossy T in line, and use 
the test setup shown In Figure 4 above. 
Note the new level on the RF signal gen- 


erator required to achieve 12dB  sinap. 


Effective receiver sensitivity 
with site noise 

With the antenna disconnected and a 
dummy load connected in its place as 


When reliability is the 
absolute prority, Ae + 
I depend on 
Cadex 


“We had a lot of battery problems 
in the past. Radio communication a — 
was touch-and-go at best. th 
Now with Cadex, our battery 
fleet runs at a 90% capacity 
threshold and the batteries hold 
through any emergency.” 


The noise level degradation at the an- 
tenna system can be calculated as follows: 

(RF level required for 12dB_ sinap 
with antenna connected) — (RF level 
required for 12dB sinAp with dummy 
loud connected) 

This calculation yields a decibel value if 
the RF levels on the signal generator mea- 
surements are made in dBm; or in micro- 
volts if the generator’s voltage scale is 
used. To compute decibels from a micro- 
volt level, use the following formula: 


20 log V/V, = dB. 


An example helps to clarify the proce- 
dure, Connecting the receiver as shown in 
Figure 3 yields a reading of -86dBm on 
the RF generator for 12dB sinap, Next, 
connect the setup as shown in Figure 4. 
The new level of RF required for 12dB 
sinap will be -75dBm, and -75dBm — 
(-86dBm) = | 1dB. Thus, site noise is de- 
grading receiver sensitivity by 11dB. 

For a mobile installation, the procedure 
should be performed twice, once with the 
engine off and the antenna connected, and 
again with the engine running and the an- 
tenna connected. The difference between 


CADEX 7000 
Programmable 
Battery Analyzer 


CADEX ELECTRONICS INC. 


(CADEX) 
CALL: 1-800-565-5228 FAX: (604) 451-7991 
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Low profile cy 
Adjustable pattern Omnidirectional with a | 
High front-to-back ratio higher gain of 10 dBd (12 q 
Beamwidth adjusted horizontal pattern dBi) q 
can be set for 60, 90 and 120° Binary feed design : 
Mechanical ‘construction Low intertioduation q 
assures low. intermod Heavy duty | 
tating for 

Harness, reflec- wind/ice fq 
tion and other * Full 200 MHz : 
bandwidth | 


internal F 
components. (‘°F future | 


are isolated expansion | 


M and rigidly 


Excellent 
protection from 
the elements 


~~ 


\ Celeorating Our A5theahgiversary as a major innovator and 
manutacturer omhigh quality mobile and base station antennas, transmitter 


combiners, receiver multicouplers, duplexers, and cavity filters for the, mireless 4 
communications industry. 


SINGLAIR 


For complete specifications and information on Sinclair's full product line-up phone or fax today. 
“Sinclair Technologies Inc, $5 Mary Street, Aurora, Ontario, Canada L 4 6X5" Tel: (800) 26323275 Fax: (905) 727-0861 

55 Oriskany Drive, Tonawanda, New York 14150, U.S.A. Tel: (800) 288-2763 Fax: (716).874-4007 

“ Sinclair Technologies Ltd., William James House, Cowley Road, Cambridge, CB4 4WX U.K Tel: +44 (0) 1223 42 03 03 Fax: +44 ie 13 i 0606 se 


Circle (47) on Fast Fact Card 


m1 


Summary 


necene lossy ¥ coupler loss 


2 Note the 1248 6 


erator tu calibrated output to As receiver 


jevel | in ‘microvells: or dBm." 


3. Connect the signal generator to the receiver through the Fair or lossy T- 


4. Increase the signal generator output until 12dB sinao is: again reached. 


“5, Note the difference i in decibels. The cee S jossi is the increased amountit took to get 


anew 12dB SINAD’ B reading. 


~/a)\When eee dB loss = 20 log 


ee 


« Vwi 6 coupler 


‘by When. ee dim, dB loss = -a6m (ith cotilen)~ = dBm (without couplet) a “to read 


1208 SINAB : 


"or any convenient jevel, and note dB of sinao- 


these readings is the additional notse 
caused by the vehicle’s ignition and clec- 
trical systems, 

Although not necessary to perform the 
site noise test, the computations involved 
in determining the insertion loss of the 
lossy T cun be used to translate relative 
receiver sensitivity with site noise into an 
absolute value. Using the values given 
above, we know that site noise produces 
11dB of desense. Knowing also that the 
loss of the T is 30dB, we can calculate 
effective receiver sensitivity with the an- 
tenna connected. 

Using the above values shows that the 
receiver sensitivity with the antenna con- 


nected is —lO5dBm. This amount is com- 
puted as follows: (~75dBm sensitivity 
through lossy T coupler) — (30dB T loss) 
= -105dBm. 


Repeater desense measurements 

Another benefit of using the lossy T is 
to compute transmiltter-induced noise in a 
repeater system. Again, with the setup 
shown in Figure 3, measure the receiver 
sensitivity with the repeater transmitter 
disabled. Note this level. 

Now. while leaving the setup the same. 
turn on the transmitter, If the system re- 
quires continuous tone-coded squelch sys- 
tem (CTCSS) coding, then modulate the 


RF generator with the appropriate tone 
code to activate the repeater transmitter, 
or manually key the transmitter. Note the 
new RF level required for 12dB sinap with 
the transmitter keyed. The difference in 
readings is the amount of desense caused 
by the repeater’s transmitter. Ideally, this 
amount should be less than 2dB. 


Conclusion 

For the cost of a few dollars, a lossy T 
can be a great asset in troubleshooting and 
in determining whether you have high lev- 
els of RF site noise or desense, whether a 
duplexer may need retuning or whether a 
defective power amplifier is generating 
excessive noise in a repeater. A lossy T 


Lossy Ts are so 
inexpensive and easy to 
make, every technician 
or field engineer should 

have one on hand. 


also facilitates connections to spectrum 
analyzers, frequency counters and other 
test equipment that protect them from high 
RF levels that would cause damage were 
they connected directly to a transmitter. 
Lossy Ts are so inexpensive and casy to 
make, every technician or field engineer 
should have one on hand. AR, 


TW/O WAY RADIO BASE STATION 
15 AMP POWER SUPPLY 
Model SEC 1212 Features: 


@ Ultra Slim Line, Low Profile Cabinet 


@ RFI Suppression/Low Noise 


® Highly Regulated Output Voltage 13.85 @ Low Output Ripple<3mV 


@ Industry Leading 3 year Limited Warranty @ 2" H X7" WX 7.75L 3 Ibs 


® 15 Amps Output Current ICS 


@ 12 Amps Continuous Output Current 


@ Solid State Design 


@ Switch Mode Technology 


® Overload, Short Circuit and Over Current Protected 


FOR INFORMATION CALL 1-800-561-5885 


Visit us at IWCE, Booth #443. 
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Demand Pertormance 


Today’s busy professionals not only expect maximum performance from their antenna, they demand 
it, And no other on-glass antenna on the market can out perform Larsens patented KG. 


Our low impedance antenna is designed for efficient signal transfer with radiating circuit outside the 
vehicle. And the KG’s precision circuit board provides the consistency and reliability that you can 
always count on. 

Larsen’s unique, SuperFlex™ enclosed coil eliminates wind noise and enables the whip to bend and 
bounce back into place. Our durable whips are constructed of rugged 17-7 stainless steel and 
Kilrod® copper plated for maximum RF signal transmission. 


With the smallest footprint in the industry, in fact 16% smaller than other cellular antennas, Larsen’s 
KG provides superior performance as well as a low profile design. 


For performance you can count on, call Larsen toll free at 800-426-1656 (USA) or 800-663-6734 (Canada). (Larsen 
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Introducing CATS: 


The complete cellsite 
antenna monitoring 
and power measurement 
solution. 


Field proven CATS - Communication Antenna Test 
System — gives you everything you need to stay on 
top of remote site antenna performance. It also 
reduces your service/maintenance costs. 
* Installs permanently and transparently in 
antenna feed lines. 


e Standard units monitor six transmit and six 


a 


1 py ws a Ae oe receive antennas and can be expanded as 
eee.) i aca needed. 
¢ Continuously monitors transmitter antenna 
VSWR. 


¢ Performs unattended receive antenna sweeps. 

¢ Handles feed line power levels up to 600W. 

6 ea feet * Accurate in-line power meter for setup and 
Ci lies fcc diagnostics. 

* Allows monitoring on site, from the MTSO, 
or, with a laptop, from your car, home, or 
anywhere. 

¢ Narda CELLPRO-PLUS™ software easily handles 
setup, power measurement, VSWR alarm moni- 
toring, specialized queries, trend analysis and 
diagnostics. 

* Optional features allow storage of six months 
of transmitter VSWR data and receiver antenna 
sweeps, with the capability of exporting data 
to EXCEL™ or other popular spread sheets for 
analysis and display. 


Call today: (516) 231-1700 
Or write, 435 Moreland Rd., Hauppauge, NY 11788. 


Need a data package now? Call Narda’s FaxBack 
system at 1-800-4NARDA-NY (462-7326) and 
request Document #1102. 


LORAL 


Microwave-Narda 
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Technically speaking 


Figure 3. The bandwidth of an antenna is determined by how far removed from the center 
frequency the antenna can be operated without exceeding a specified VSWR level. Usually, the 
reference VSWR level is 1.5:1. However, sometimes a VSWR reference of 2:1 is used. If a 2:1 
VSWR is used as the reference, the bandwidth will be greater. Here, the center frequency is 
referenced by the “0” mark. Note that at a frequency removed plus or minus 3.25MHz from the 
center frequency, the VSWR rises to 1.5:1. Thus, for a VSWR of 1.5:1, the bandwidth of the 
antenna is +3.25MHz, or simply 6.5MHz. If the reference VSWR is 2.0:1, the frequency excur- 


sions can be +6MHz or simply 12MHz. 


(continued from page 8) 


upward radiation into a lower angle of 
radiation, thus concentrating the energy 


New Patriot Repeater 
Beats Kenwood TKR-820 
In Laboratory 
Measurements and 
“Real World” Tests. 


The complete fine of Patriot ovo-way ation include synthesized, prozramauible 


toward the horizon, where it is needed. 

Antenna gain is usually referenced to a 
halfwaye dipole. For example, if an an- 
lenna has a 3dB gain compared to a 


halfwave dipole, the gain specification 
figure will be written as 3dBd, where the 
d signifies dipole. The halfwave dipole 
serves as the reference antenna for the 
gain figures. Sometimes you will see gain 
specification figures based on the isotro- 
pic radiator as the reference. An isotropic 
radiator is a hypothetical sphere with 
equal radiation from any point on the 
sphere. The sun can be considered an iso- 
tropic radiator. On earth, a true isotropic 
antenna does not exist. When the isotro- 
pic radiator is the reference for gain fig- 
ures the gain should be written as dBi, 
where the letter i signifies isotropic ra- 
diator. A halfwave dipole has a gain of 
2.15dBi (2.15dB compared to the isotro- 
pic radiator). Any antenna referenced to 
the isotropic radiator will have higher ap- 
parent gain than an antenna referenced to 
the halfwave dipole. That is why it is so 
important to know what reference antenna 
is used for gain specification figures. It 
would be good if all manufacturers used 
the same reference antenna for gain fig- 
ures or at least included the reference dBd 
or dBi with the figures. However, some- 
times you will find specifications such as 
“antenna gain is 7dB.” If the dipole is the 
reference antenna, the gain is 7dBd. If the 


We pitted our Patriot RRX Series programmable repeater 


due to interference, 


against some strong competition. Our “Real Work!” on-site perfor- 
mance tests confirm lah measurements that the RRX has less receiv- 
er desensitization and higher adjacent channel rejection than the 
Kenwood TKR-820. This means, with the Patriot, you get more 
reliable communications with greater range, and fewer lost calls 


But, superior performance ind specifications are not the only 
things that separate the Patriot repeater from the competition. It 


can also costs hundreds of dollars less and still offer these versarile 


features/options: 


¢ 1-8 Wats or Optional 30 Witt Internal Amplifier 

* CTCSS or DCS Signalling 

* Selectable Input Voltage 110/220 VAC, 50-60 Hz 

¢ 12VDC Operation w/ Battery Charge and Auto Cut-Over 

¢ Duplexer Delete Option 

* One Year Warranty 

* Plus a variery of Interface Modules that enhance the 
functionality of the RRX Scries Repeater 
“Telephone Interconnect Module 
-4 Wire or 2 Wire Modules for Wireless Links 
-Telenexus —Wireless Phone Line Extender 


Put Patriots dependability and performance to work for you today: 


portables ancl mobiles in the hay bom, VETF and UH frequency bunds. 


Ratton, Inc. « 505 W. Cannel Drive « Carmel, IN 46032 + (317) S46-1201 
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Call 800-USA-1-USA or fax (317) 846-4978 


PATRIOT. 


ry yy. 
gas 
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No matter what size your testing faster than ever and its 
rugged design makes it best for 
field tests as well as in the 
workshop. 

Naturally the lightest, fully 
featured radio test set available 
is backed up by the best service 
support. For more about 
TestMate contact your local 
Marconi |nstrument office. 


business, the new Marconi 
TestMate radio service monitor is 
the perfect partner. At just 
11.4kg (25!b), TestMate is a 
complete bench of instruments in 
a single lightweight unit. 

The easy to use interface has 
been developed from the proven 
Marconi 2955. Many of 


TestMate's standard features are A fast bright display update hard keys provides flexibility e 
options with other testers, allows adjustments to be made and instant access to all Marconi 
including the fastest spectrum with ‘live’ signals while a functions. 

analyzer in its class. perfect combination of soft and TestMate makes cellular Instruments 


Marconi Instruments Inc, 3 Pearl Court, Allendale, NJ 07401 Tel: (201) 934 9050/1 800 888 4114 Fax: (201) 934 9229 
In Mexico; Telegroup S.A. De C.V. Tel: 5 398 3889 Fax: 5 362 0273 
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reference antenna is the isotropic radia- 
tor, the antenna gain is 7dBi, which is 
equivalent to 4.85dBd. 

p> VSWR — The voltage standing wave 
ratio (VSWR) of the antenna should be as 
low as possible to maximize antenna sys- 
tem efficiency. The best possible VSWR 
is 1:1. The generally accepted figure for 
antenna VSWR is 1.5:1. This represents a 
good match between the antenna and the 


transmission line. A good match means 
that littke power will be reflected back 
down the transmission line. In terms of 
forward and reflected power. this VSWR 
represents a forward-to-reflected-power 
ratio of 25:1; that is. for every 25W reach- 
ing the antenna only |W is reflected back 
down the line. To convert VSWR to for- 
ward-to-reflected-power ratio, use the 
following formula: 


PE 
ne”, 


3 


> 
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ULTIMATE 


Name Brand Quality. Value priced. 


JBRO Batteries, inc. 1938-A University Lane Lisle. IL 60532-2150 * Phone: 708/954-9355 Fax 708/964-9081 Order Entry. 800/237-6435 
JBRO Batienes S.Wi.Inc, 25700 1-45 North #111 Spring TX 77386 * Phone: 713° 


TRIP. 


When you need power, don’t 
trip up! Demand JBRO land 
mobile batteries, featuring 
the industry's highest power 
ratings. JBRO batteries are 
built to OEM specifications, 
without the OEM price tag, 
so you get dependable, 
cost-effective performance 
every time! Then maximize 
productivity with Telepower ° 
Conditioner/ Analyzers, the 
finest battery maintenance 
systems available. 

Call today for a free catalog. 


Sey 


cl ED 


JBROEATERES, BC. 


7-9393 Fax: 713/292-7139 Order Entry. 600/245-1138 
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Figure 4. The radiation pattern (in the hori- 
zontal plane) is shown here for a three-ele- 
ment yagi vertically polarized antenna, The 
OdB reference for a halfwave dipole is shown 
by the red dashed-line circle. The “gain” of 
the yagi is about 7dB as shown al the maxi- 
mum point of the main lobe at 0°. To deter- 
mine the beamwidth, the half-power (—3dB) 
points are located. The —3dB points are at 
the +4dB calibration because this is 3dB 
below the maximum point of the main lobe 
at +7dB. Once the half-power points are lo- 
cated and marked, lines are drawn out from 
the center point of the graph to intersect the 
outer circle. These intersections are marked 
as A and B in the figure. The angular dis- 
tance from A to B is approximately 75°. Thus, 
the beamwidth of this antenna is 75°. The 
front-to-back ratio also can be determined. 
At the front of the antenna (0°) the pattern is 
at the +7dB level. At the back of the antenna 
(180°) the pattern is at about -8dB. Thus, 
the front-to-back ratio (in decibels) is 


+7-(-8)=15aB. 


l 


[ssl 

S+1 

where S = VSWR. (See the graph in Fig- 
ure 2 on page 8 for converting between 
VSWR and forward-to-reflected-power 
ratio.) 

> Bandwidth — The bandwidth for an 
antenna is the frequency spread over 
which the VSWR will not exceed a given 
level—usually 1.5:1. Sometimes the 
bandwidth is given for a VSWR of 2:1 
also, Be sure you know which VSWR 
figure is the one being used as a refer- 
ence for the bandwidth figure. 

The bandwidth figure might be 
listed as a percentage or a frequency 
spread. For example, if the bandwidth 
specification figure is 1OMHz, this 
means that the frequency of operation 
over which the VSWR does not exceed 
1.5:1 (2:1, in some cases) is SMHz 
ubove or below the center or resonant 
frequency of the antenna, If the figure 
is listed as a percentage, the percent- 
age figure must be multiplied by the 
center frequency of the antenna. For 


New from Narda West 


LOOKING FOR THE RIGHT 
DUPLEXER? 


=" Why use a 19” rackmount duplexer ina 
Microcell application? 


® Looking for a more efficient solution for 
your Wireless Data/CDPD requirement? 


® Is peak power handling becoming an 

issue in your high capacity sites? 
Answers are waiting for you in Narda West's 
new line of duplexers - the Microcell, Standard 
and High Power series. No longer do you need 
to settle for a compromised solution. 


Performance by Design. 


Narda West duplexers optimize channel-to- 

channel isolation and minimize insertion loss. 
For example, iso- 
lation in the high 


Microcell AMPS — 6.5"x2.45" 
GSM x 2.80" 


max deep 
19” rack x 


2U x 3.7" 
max deep 


Standard AMPS 
GSM 


19" rack x 
2U X 5.4" 
max deep 


High Power AMPS 
GSM 


3-1/2 Ibs 
5-1/4 Ib 


8-1/2 Ib 


power series is 75 dB minimum, with 90 dB 
typical. (See table for more performance data.) 


Great Pricing and Delivery. 

All three duplexers are available in quantity 
and on short delivery cycles, usually within a 
few weeks. Prices are not only highly competi- 
tive, but typically save you 10-30%, depending 
on the product series. 


For more information on the right duplexer 
for your job, call or write: Loral Microwave- 
Narda West, 11040 White Rock Road, Bldg. 200, 
Rancho Cordova, CA. Tel: (916) 638-5500. 

Fax: (916) 638-8682. 


50 dB min 1.0 dB max 20W CW 
60dBtypical O.6dB typical 200W Peak 


75 dB min 0.8 dB max 400w cw 
85 dBtypical O.SdBtypical 400 W Peak 


75 dB min 1.0 dB max SOOW CW 
90 dBtypical O.6dBtypical 10KW Peak 


LORAL 


Microwave-Narda West 
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INTRODUCING THE 
4RV/2 VOTER 


@ Continuous or NEW "vote-lock" mode 
@ Available as a card or in a rack system 
@ Price performance leader for 10 years 
@ Extend coverage by adding receivers 


@ Thousands of DHE Voters in service rs 
© 4 channels expandable to 64 ? 
@ Many custom applications ») 

® Select / disable switches 

© RF Links or phone lines & 

© Opto-isolated /O aN 

® Signal-To-Noise 

® Modular design & 


For more details call, fax, or write to: 
DoucG HALL ELECTRONICS 
815 E. Hudson St. 
Columbus, Ohio 43211 
(614)261 -8871 
FAX (614)261-8805 
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example, an antenna tuned to 150MHz 
with a bandwidth of 6% would have a 
total frequency spread of 9MHz or 
+4.5MHz. This means that the antenna 
can be operated over a frequency range 
of 145.5MHz to 154.5MHz without ex- 
ceeding the given VSWR figure. 

The VSWR graph in Figure 3 on page 
60 illustrates the operating bandwidth 
in graphical form. 

p> Beamwidth — This discussion ap- 
plies only to vertically polarized an- 
tennas. This specification is used to 
define the width of the main lobe or 
beam in the horizontal or vertical 
plane. For omnidirectional antennas 
using vertical polarization, this applies 
only to the vertical plane. For diree- 
tional antennas this would also apply 
to the main lobe(s) in the horizontal 
plane. 

The beamwidth is defined as the dif- 
ference in angular degrees between the 
two half-power (—3dB) points on the 
main lobe. This can be better under- 
stood by referring to the illustration in 
Figure 4 on page 62, This is the hori- 
zontal (azimuthal) radiation pattern for 
a beam (yagi) antenna. Note that at the 
two points indicated on the pattern, the 


signal level is 3dB below the maximum 
point of the main lobe. Generally. for a 
yagi antenna, the beamwidth drops and 
the gain increases as the number of el- 
ements increase. 

pm Front-to-back ratio — The front- 
to-back ratio specification is for direc- 
ional antennas such as the yagi and 
the corner reflector. It is simply a com- 
parison of the radiation level from the 
front and back of the antenna. If the 
antenna is positioned so that the main 
lobe is at 0°, the back side radiation Is 
measured at 180°. The front-to-back 
ratio can be quite important in choos- 
ing the proper antenna for a radio sys- 
tem. The front-to-back ratio can be 
better understood by referring back to 
Figure 4, 

These are just a few of the basic 
electrical specifications with which 
you should be familiar. In addition to 
the electrical specifications of an an- 
tenna, the mechanical specifications 
can be quite important. Some of the 
mechanical specifications will be cov- 
ered next time, as well as choosing the 
correct antenna for various applica- 
lions, each with its own problems. 

Until next time—stay tuned! ARR 


gavay. FILTERS AND DUPLEXERS get. 


IN RANGES FROM: 


30 MHz - 960 MHz 


Our 
bandpass, 


VARI-NOTCH® BANDPASS 


Series-Notch® , ————— iiaiialiieaias 


Vari-Notch ® and 
combline resonant cavity 
filters have demonstrated long- 


in the world. From single-channel 


repeater sites to advanced 
multicoupler systems, 


our superior filter , 
QUAMY MAKES A nn parts and 


difference. 


NOTCH 


term reliability and high performance _ 
in the toughest commercial radio sites 


nee a 


With 
silver-plated 


heavy-gauge, heliarc-welded end caps, © 
our cavity and combline filters produce except- 


IN RANGES FROM: 


30 MHz - 1.3 GHz 


PUBLISHED 
MODELS 


re 


ional duplexer performance: 100 dB isolation at240 = * 
KHz separation in the VHF range; 100 dB UHF isolation at 5 MHz 
separation with four 4" cavities; Wideband VHF, UHF, 800 MHz and 
NI GSM duplexers for trunking and radiotelephone system applications. 


MULTICOUPLER SYSTEMS * SIGNAL BOOSTER SYSTEMS * DUPLEXERS = CAVITY FILTERS » RF SYSTEM PRODUCTS 


TX RX SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
TELEPHONE 716-549-4700 FAX 716-549-4772 (24 HRS.) 
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Multiply your 
coverage ata 

fraction of the 
cost of adding 
new cell sites. 


The PHAZAR™ Intelligent Antenna System delivers a signal range far greater 
than that of conventional base station antennas—from 40 to 100 percent, 
depending on site conditions. So PHAZAR systems can double, triple, even 
quadruple cell site coverage. 

The multiple narrow beams greatly increase gain and reduce side and 
back lobes. Which means lower interference and higher call quality—even on 
low-power portables and in hard-to-reach places, such as within a 


~ building. 
oT And, with unique Chameleon™ coatings, flat-panel models can 
ae. nak also be camouflaged to match specific sites, helping to ease cell site 


f approval. 


/ 


a Find out how you can multiply your coverage, your quality, 
Multi-beam design (right) increases gain | and your infrastructure savings. Contact Hazeltine Corporation, 
and reduces interference, for greater : 

range, coverage, and building penetration. | 450 East Pulaski Road, Greenlawn, NY 11740. 


Phone 516-262-8499, or fax 516-262-8002. 


© 1995, tlazeitine Corporation. Products of a Higher Intelligence™ 
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Small, armed, informed and dangerous 


By Robert H. Schwaninger Jr. 


All the hype from PCS winners, cellular 
carriers, ESMR licensees and every other 
group of RBOC wannabes might lead you 
to believe that the smaller operator is i 
dinosaur. a has-been, a hanger-on that 
can't hope to compete. Amid the doom 
and gloom predictions, one might just 
want to fire mom. retire pop and call it 
quits, 

Today. the experts (whose opinion only 
the wealthiest companies can afford to 
buy) tell us that to compete in the future 
an operator must have the following: (1) 
at least JOMHz of continuous spectrum. 
(2) an exclusive authorization for opera- 
tion in one of the top 90 U.S. markets and 
(3) a service offering that includes mobile 
data, fax, paging, voice and video that is 
cupable of a 9,600-baud rate and that is 


intercon- 
nected to the 
telephone net- 
work, the 
World Wide 
Web and di- 
rect broadcast 
headends, All 
service must 
be digital and 
must include 
TDMA, 
CDMA © or 
other spread- 
spectrum ca- 
pacity.  Fi- 
nally, the sys- 
tem must be 
able to sup- 
port a mini- 


Schwaninger, MA7'y regulatory consultant. is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


Don't let the low 


It's a recurring theme. 
Whenever we explain 
how powerfu! and com- 
prehensive ServicePlus is, 
people can't believe that 
they can get a total ser- 
vice information system 
for such a low price. 

From a single point of 
entry (Logbook), you can 
access accurate customer 
data, equipment history, tech- 
nicians, suppliers, service 
contracts, inventory and dis- 
patch. This modular system 
uses look-up tables and pre- 
set defaults to make Work 


ServicePlus modules include: 

« SP Manager 

* Logbook {Work 
Orders/Invaicing) 

« Inventory Contral 

* Service Contracts 

* Dispatch 

* Purchase Orders 

¢ ACCPAC Plus™, Great 

Plains™ or SBT” 

Accounting Interface 
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price fool you. 


ServicePlus’” 


Service Information System 


Hottest Price/ 
Performance 
in its class! 


$2780 


4 Buys you SP Manager, 
ionretibvalfae and easy, -29RO0K, Inventory 
Y- Control, and 


Purchase Orders, 


re, 


ServiceWare 
Corporation 


Tel: (613) 521-7391 
Fax: (613) 521-5595 


BBS/Demo: (613) 521-2105 


WW 


mum of | million customers and must be 
fully compatible with at least three domi- 
nant technologies. 

Stated in another way. the experts are say- 


CALIFORNIA | MICROWAVE 
microwave | DATA ws 


ing that to 


* SITTING DUCK 


7 4 


compete with 
a Baby Bell. 
you've got te 
be a Baby 
Bell, or close 
to it. There- 
fore, they say 
that if you 
aren't pre- 
pared to fi- 
Nanee an uc- 
quisition of 
spectrum 
through wue- 
ton. followed 
by construc- 
tion costs in 
the hundreds 
of millions of 


dollars. you might as well stay out of the game. 

Speaking as one who does not purport 
to be un expert on uny subject except the 
St. Louis Cardinals* starting lineup. 1 


New. 1 1996 
MDS SST1/E1 
—— 
2.4 GHz 
SPREAD 


SPECTRUM 


Short, low-cost 
coaxial connection 
RF Unit mounts Indoors or 
outdoors wherever necessary 
Table Top Unil also 
equipped for rack mounting 


Two separate active units for higher 
path-efficiency and overall lower 
system installation cost. 


* Faster link setup, right out of the box. 
* Includes local and remote Windows™ -based diagnostic software. 
* Full-duplex, available in either E1 or T1 capacity. 
* Add a multiplexer to directly connect data, voice, audio and video. 
* Licensing not required in the U.S. 
* Flexibility makes the MDS SST1/E1 ideal for: 
- Direct microwave radio trunk replacement 
— Augmentation/alternative routing (incl. additional back-hauls) 
Special evenvdisaster multiline telecommunications 
— Low-cost rural trunk fines and last-mile connectivity 
Building-to-building and carpus applications 
* Microwave Data Systems can provide support capabilities: 
~ RF engineering assistance with path studies, antennas and towers. 
- Full Turn-Key installation services—equipment racks & shelves, 
— On-Site system setup. testing and service training 


Microwave Data Systems. 175 Science Parkway, Rochester, NY 14620 
General Business~(7 16) 242-9600 


Sales & Customer Support-(716} 442-4000 gitiys 
Facsimile-{716) 242-9620 Cy i 
€-mail-sales@ mdsroc.com “ia 
Internet web page-htip://www.mdsroc.com/ , a 


teint SEE US AT IWCE—BOOTH #2050 ertrtr 
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How about automated test solutions instead? 


Your company is striving to meet. the 
demand for new cellular and PCS ser- 
vices. But is your need being met. for 
enough technicians to install and main- 
tain everything? 


Of course not. Which is why it’s up to 
you to wring every ounce of efficiency 
out of your technicians. Without the 
luxury of providing them with exten- 
sive training. 

Introducing a suite of wireless test 
solutions. See, we've automated key 
procedures for your most common 
tests — like mobile, cell site, and 
interference testing, plus spectrum 
analysis — so your technicians can get 
the results they need in minutes 
instead of hours. All with minimal 
training. Fora variety of network tech- 
nologies including CDMA, TDMA, 
GSM, and PCS. 

ai} 1ino0 


‘in Canada « sel, Depe 220 


The HP 8921A automatically 
lesting an Bricsson base station. 


But it's one thing to get your results 
quickly. And quite another to get them 
accurately. Because in an environment 
where every elapsed second means 
lost revenue, count on HP wireless test 
systems to have the performance spec- 
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ifications you need to assure that 
you're getting the results you need the 
first time, So you can avoid costly 
retesting. 

Isn't that what you'd expect from the 
company that’s helped to launch more 
wireless services around the world 
than any other vendor? 

Why not call HP at 1-800-452-4844* 
Ext. 1198 for a brochure on our auto- 
mated wireless test solutions. Unless 
you've got more technicians than you 
know what to do with. 


There is a better way. 


G 


HEWLETT“ 
PACKARD 


Regulating technology 


must respectfully disagree with the “ex- 
perts.” The bull market in telecommuni- 
cations of which they speak is mainly the 
kind of bull that one doesn't sell, one 
slings, 

Because there appears to be some ques- 
tion whether smaller operators will continue 
to exist beyond the newest declared revolu- 
tion in telecommunications, let me provide 
some brief tips to operators of less than mul- 
timillion-dollar companies that want to im- 


prove their position in the market. 


Acquisition 

Although the market's abuzz with new 
entities called “site acquisition special- 
ists.” a small operator should recognize 
the advantage of being a “local boy.” 
Many local owners of prime locations for 
tower and site construction are uncom- 
fortable doing business with someone in a 
three-piece suit from the big city. Take 


“HOW CAN YOU TURN 
YOUR REMOTE POSSIBILITY 
INTO A CONNECTED 
SOLUTION?” 


“SOLAREX, NATURALLY.” 


To Extend Your Telecomm Network, 
Solarex Is Your Best Choice 


Excellent source of power for 


mobile radio communications, cell 
sites, cellular repeaters, UHF/VHI 


disaster recovery, satellite earth 
stations, microwave repeaters. 
* Ideal for extending networks to 


areas previously considered too 
remote, 


¢ Extremely cost-effective for system 


upgrades. 

Installation can be accomplished 
without high tech or specialty 
personnel. 


* Exclusive 20 Year Product Warranty. 


e [SO 9001 Certified, UL, FM and 
CEC Approved. 

¢ Quiet, environmentally safe and 
virtually mainte- 
nance free. 


Courtesy: Applial Power Corp... 
Licey. WA 


SOLAREX 


The Natural Souree for Electricity’ 


Solarex 630 Solarex Court 


Frederick, MD 21703 USA 


hone: 301-098 4200 Fax: 301-098-4201 


Access our home page at http://wiww.solarex.com 


1-800-521-SOLAR 
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advantage of your familiarity and make 
deals now to secure prime sites for future 
development of telecommunications fa- 
cilities. Once you have got the sites, the 
large companies are locked out and must 
do business with you. 


Distribution 

Improve your distribution network by 
involving local merchants in selling your 
products and in referring business to you. 
If it costs you a commission, so what? 
Better to pay the commission than to watch 
the business go to a foreign, competing 
corporation. Give premiums for add-on 
business and referrals. Continue to build a 
network of local people who are selling 
your services und products, making neces- 
sary contacts and promoting the quality of 
your goods. If feasible, include point-of- 
purchase displays of products and services 
within the distributing businesses. 


Contracts 

A vast amount of churn can be curtailed 
by using good customer contracts. Bind 
your customers to your service. so that 
migration is not legally or economically 
possible the first time a competing sales- 
man walks in the door with the newest 
gadget. This will solidify your business 
and secure your cash flow. Many custom- 
ers are fickle, so this prevents you from 
having to invest capital in customers that 
are here today and gone tomorrow. Fi- 
nally. give people price breaks based on 
the length of their contracts, It’s better to 
have an assured income over a longer pe- 
riod than to have a slightly higher income 
over a shorter, more uncertain period. 


Advertising 

Advertise. Let me say this again: Ad- 
vertise. Do not depend on word of mouth 
or the quality of your service mysteriously 
shining through. Advertising says you're 
proud of your business and that you have 
the confidence to brag about it. Figure out 
a schedule for advertising and stick to it. 
Keep your message and name out in front 
of the world, so that when people are 
ready to buy, they will think of you. If 
you don’t know how to design an ad, get 
a professional to help you. Remember, 
you are talking to consumers, not to the 
technician in your shop. Keep it simple, 
dramatic and memorable. Finally, put 
your ad where your potential customers 
are most likely to sce it—again and again. 


Defensive licensing 

Assess your own system as though you 
were 4 competitor, looking for vulner- 
abilities to exploit, Find your weaknesses 
and correct them, before a competitor 


—— 


The latest in flexible 
trunking capabilities. 


= TMS 2s ae a 
enhanced | comm nications + 


: 10 a each: an n optional: seram- 


bler; and a flash ROM MPU that is 
quickly changeable to meet future 
communications needs. 


g STANDARD 


2 
Oxsmore 


GX5810T+ 


Lh Ag 


P.O. Box 92151 
Los Angeles, CA 90009-21 
800/867-4140 
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beats you to it. If you think that someday 
you might want to construct a VHF pag- 
ing station. apply today and beat your 
competitors to the punch. If you can’t 
come up with any brilliant ideas, find 
someone who can and who will aid you in 
system development and licensing. Be 
creative; some of the best licensing ideas 
were unheard of until one bright operator 
thought, “Why not?” 

The price of services, and the effect pric- 
ing has on sales. is directly proportional to 
the perceived value of the services being 
sold. So, for example, if your price in- 
cludes a discounted service contract, a 
warranty, a free loaner and other premi- 
ums, then your pricing might be highly 
competitive with a large competitor. 

Consumers will compare what they're 
getting for their money. but they usually 
don’t make these comparisons on their 
own. You have got to do the work for 
them. See “Advertising,” above. 


Attitude 

Any businessman who believes he is de- 
feated, is. Fear makes us overly conserva- 
tive and unwilling to exploit opportunities 
that arise. We save instead of invest. We 
hoard instead of using our prime resources. 


; a 
* Damsiov a 


The DataFlow RTU RF Telemetry System 
can be configured to meet a 
wide range of wireless data needs. 


Like a porcupine, we roll up into a ght 
little ball, daring someone to touch our 
needles. We allow our futures to be con- 
trolled by the actions of others, rather than 


With the right approach, 

small business becomes 

larger and remains vital, 

tough, competitive and a 
force with which to be 

reckoned... 

With the wrong approach, 
even a billion-dollar 

business can go bankrupt. 


taking contro! of our Own businesses and 
lives. This attitude is a formula for failure. 

Be dynamic, flexible and calculating. 
Take some risks that have a high degree 
of likelihood for success and that are de- 
signed to build upon your strengths, rather 


than throw a light on your weaknesses. 
Blame no one for your failures, and revel 
in your successes. Learn a form of stub- 
bornness that is the natural result of 
knowing clearly your objective and the 
path to vet there. Finally, do not accept 
that an obstacle is a dead end. It just 
means that you weren't lucky that day. 
The tips provided above apply to every 
telecommunications business in America. 
Whether your total assets are $500 or $5 
billion, success is the result of strategy. 
opportunity and attitude. With the right 
approach and steps, small business be- 
comes larger and remains vital, tough, 
competitive and a force with which to be 
reckoned. With the wrong approach, even 
a billion-dollar business can go bankrupt. 
One last note: Don’t whine. If you think 
that all of the competition that exists or 
will ever come to exist in the market is 
too tough to deal with, then maybe you 
never belonged in the industry. Telecom- 
munications isn’t for tender flowers. It's 
an industry built on aggressive competi- 
tion, where the meek, the silly and the 
stupid get buried. Understand that, and 
you're halfway toward developing the 
right attitude for success. rt 


Ritron RF Telemetry—The Wireless Connection 


WIRELESS 


DATA SOLUTIONS 


Connect your industrial instrumentation and control signals from multiple 
sites with the New DataFlow RTU RF Telemetry System. The DataFlow RTU 


serves as a cost-effective, 2-way wireless solution for your remote monitoring 
and contro! applications. 
The system is an integrated, self-contained package, consisting of a syn- 
thesized programmable RF transceiver and low-power CMOS microcontroller 
RTU logic board. 


DataFlow RTU standard features include: 


* Weather-Tight Aluminum Enclosure (4.5" x 3.5" x 2.2”) 


Call 1-800-USA-1-USA for more information. 


505 West Carmel Drive » Carmel, IN 46032 


(317) 846-1201 « Fax (317) 846-4978 


DaTAFLOW Ga 


Analog & Digital |/O RF Telemetry System 
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« 5 or 5 Watt RF Transceiver 


* Choice of VHF/UHF Band Transceiver 
¢ 2 Digital/2 Analog Inputs & Outputs 


* Solar Powered Battery Option 
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¢ Repeater Mode Allows Extended System Range 
¢ CRC Error Detection Insures Message Integrity 
* RS-485 Serial Port Interface for Expanded Capability 


MADE IN THE 


USA 


Introducing The First Affordable 


Go-Anywhere 


Satellite Phone 
With Dispatch Option 


SAT, 
<A This: is not a cellular phone. This is the latest in satellite 


communications technology that works virtually everywhere 


I in North America and hundreds of miles off-shore. No 

\ roaming complications or expenses-the SKYCELL® Service 
Satellite Phone works directly off of the SCYCELL Service 
satellite and with the public telephone network. Make and receive calls as 
easily as with the phone in your home or office. This phone easily installs 


in any vehicle. 


Optional Satellite Dispatch Service. In addition to satellite 
telephone service, you can now benefit from dispatch 
communications without ground tower coverage limitations. 
Design your own private talk groups within any one of our 
four Ultra-Wide Area Zones which collectively cover the 
entire continental United States. For one low monthly fee, 
your talk time is unlimited! And all of your talk groups are 


completely private -- only those units in the select talk group 


can hear the conversation. Call to find out more about the 


most revolutionary communications service available today. 


1-800-705-7373 


ext.1206 


SKYCELE @® 


Satellite Telephone Service 
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Ameritech, Illinois Superconductor complete successful field trial of first superconducting cellular filter 


Ameritech Cellular Services. Hoffman 
Estates, IL. and THinois Superconductor 
(ISC), Mt. Prospect, IL. successfully com- 
pleted a field trial of the SpectrumMaster 
cellular filter designed and manufactured 
by ISC. The trial showed that the high- 
temperature superconducting technology 
used in the filter has the potential to dra- 
matically improve the quality of calls 
made on Ameritech’s cellular network 


Tested in Cincinnati, during November 
and December 1995, the SpectrumMaster 
rejected as much as 10,000 times more out- 
of-band noise and interference and allowed 
as much as 35% more voice signal through 
than existing filters. The effective noise 
floor was reduced, the receive path was 
extended and the number of cellular phones 
allowed access to the system increased. The 
benefits for cellular users will be higher 


Protect Your Future In Pager 
Servicing with the All New, 
Expandable CEC-10A 


LEVEL FUNCTION 


SINGLE 
mig *! DIGHAL 


With the New CEC-10A 
Code Synthesizer II you 
can encode the pager for- 
mats used by today’s 
high capacity paging 
systems without limiting 
your testing options for 
the future. 


Our unique field pro- 
grammable hardware and software 
design allows the CEC-10A to gen- 
erate virtually any tone or data 
protocol — while the powerful soft- 
ware keeps the operation simple. 


~~. 
= = CROMCO™ 
@e@ ELECTRONICS 


‘ellie |= 4 Division of Cromack industries. inc 


FLEX™ 
1600/3200/6400 bps 


GSC 
NEC 
POCSAG 


512/1200/2400 bps 


Tone Formats 
and More! 


Use the CEC-10A stand- 
alone for simple and fast 
go/no-go testing or con- 
nect your PC for even 
greater operator capabil- 
ities - even install soft- 
ware upgrades in min- 
utes. Get the latest soft- 
ware release either on 
floppy disk or, if you really need it 
fast, download it over the Internet. 
Find out how you can protect your 
future in pager servicing by con- 
tacting us today! 


800-603-5140 


413-774-6500 Outside U.S. 


e-mail: sales @cromack.com 


Internet World-Wide Web http://www.cromack.com/ 
Cromco and Cromack are trademarks of Cromack Industries. Inc. FLEX is a trademark of Motorola, Inc 
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voice quality. fewer dropped calls caused 
by interference, less background noise and 
more usable channels. 

Located in the cell site building between 
the antenna und the receiver preamplifier, 
the filler reduces the amount of back- 
ground noise and interference entering the 
base station radios. 

Ameritech and ISC collaborated to ex- 
ecute the field trial of ISC’s ultra-high 
performance filter. The filter is designed 
for cell sites located in the severe interfer- 
ence environments of metropolitan areas 
where the highest cellular call capacity is 
required, 


Motorola two-way technology 
enables AutoLink System 

Motorola Advanced Messaging Systems 
Division's ReFlex two-way paging trans- 
port protocol will help enable the 
AutoLink system, an automotive safety, 
security and communications system 
Motorola will supply the ReFlex two-way 
paging technology and global positioning 
system receiver to help enable the system 
to offer such features as automatic emer- 
gency rou assistance and remote vehicle 
unlocking. The emergency road assistance 
feature notifies an emergency response 
team when a vehicle's airbag is deployed. 
In addition, a driver can summon assis- 
tance with the push of a button. The 
Autolink system will be made available as 
a factory-installed option in 1998. Begin- 
ning in mid-1996, the system will be avail- 
able to commercial car rental services and 
other car and truck fleets. 


Pinpoint starts operation 
of Dallas wireless network 

Pinpoint Communications, Dallas, has 
begun operation of its first commercial 
network for vehicle location and two-way 
mobile data communications in Dallas. A 
heating and air conditioning company. 
using 16 vehicles, has started using the 
network as the first of more than a dozen 
customers expected to take part in an ini- 
tial commercial test now being conducted 
by Pinpoint, 

The inittal network in Dallas covers 
North Dallas and most of the northern 
suburbs of Richardson, Plano, Addison and 
Carrollton. The network is formed by an 
array of twelve base stations that the com- 
pany has placed on existing structures in 
the area. The network control center is 
based at the Pinpoint headquarters in Dal- 
las. Customer trucks communicate with 
the network using Pinpoint TransModem 
mobile radios. 


Nituation 
Critical. 


KENWOOD, 

FIFTY YEARS OF 
ENGINEERING... 

FOR SITUATIONS JUST 
LIKE THIS. 


When someone's life 
depends on you, your 2-way 
radio is put to the test 

Your communications needs 
are secure with Kenwood 
features like dual-control 
heads that give complete 
radio access at two locations 
at a time 


Cail us about the 30 series 
Dual Head mobile radio 
that allows the driver and 
attendant to communicate 
privately with the built-in 
advanced intercom feature 
EMS and public safety 
departments throughout 
the United States count 
on Kenwood portable and 
mobile radios every day, 
Kenwood provides 

the help you need 

when lives are at stake 


_...... KENWOOD 


ALWAYS COMES THROUGH 


KENWOOD COMMUNICATIONS CORPORATION « FAX (310) 761-8246 « http://www.kenwood.net 
Catt 1-800-950-5005 


UnForgotten 
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Cellular One, PCSI team to provide CDPD wireless data solution 


The city of Mesa, AZ, law enforcement 
will have instant access to criminal data- 
bases and motor vehicle administration 
records via mobile computers by using a 
new cellular dita technology. This is the 
first municipality in Arizona to equip its 
law enforcement units with mobile com- 
pulers using a secure wireless data tech- 
nology called cellular digital packet data 
(CDPD), which is offered by Cellular One 


in Arizona, 

The new system will allow officers to 
access information in the field and make 
crucial decisions in a more timely manner. 

PCSI, San Diego, supplied the city with 
its Ubiquity 2000 cellular communications 
systems—multifunctional modems that 
enable mobile computers to support inte- 
grated cellular voice. circuil-switched data 
and CDPD transmissions 


ou can ignore 


this 


/ 


y a if 


aging terminal, 


but you can never forget it ... 
because it just keeps on working. 


Even when left untouched in your telephone closet for years, 
the Model 32 DAPT-Jr continues to churn out the pages. 
Why? Excellent engineering! 


The DAPT-Jr is microprocessor based and rigorously constructed. 
It'll withstand any test of time. And. today’s DAPT-Jr has all the 
features you need to keep pace with the modern times: 


@ Mixture of Tone, Voice, and Display Paging Formats 


@ 100 or 1000-Pager Capacity 


@ Two-Tone. 5/6 Tone, POCSAG, Golay 


® Talk-Back Paging Option 


@ End-to-End, DID, or PBX Telephone Interface 
@ Programmable from any Touch-Tone Telephone 
@ 100% Number Validation and Substitution 


ZETRON). 


12034 134th Ct NE, PO Box 97004 Ph: 
Redmond WA 98073-9704 


(206) 820-6363 
Fax: (206) 820-7031 
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Ramsey Electronics licenses 
Motorola’s Flex paging protocol 

Motorola Paging Products Group, 
Boynton Beach, FL. has given license for 
Ramsey Electronics, Victor, NY, to build 
test equipment for devices and infrastruc- 
ture hardware for the Flex paging proto- 
col. Motorola is making its Flex technol- 
ogy widely available to include everyone 
from long-standing industry players to new 
wireless market entrants. 

Ramsey's first Flex-compatible product 
is the Quick Page PE-6400 paging encoder, 
The encoder allows carriers. resellers and 
service shops to send test pages to ensure 
proper operation of large transmitters. as 
well as individual pagers. 


Warner Group selected to help 
public safety radio planning efforts 
California’s 10 largest public safety 
agencies have selected The Warner Group, 
Woodland Hills, CA, to aid in the plan- 
ning for improved statewide radio com- 
munication systems. The assistance in- 
cludes a needs assessment, analysis of al- 
ternative technologies, consideration of 
public and private partnership alternatives, 
a best practices analysis of other state plan- 
ning efforts, budgetary and fiscal analysis 
and preparation of a stategic plan for the 
public safety agencies. Completion of the 
planning effort is targeted for June 1996. 


Johnson sells components division 

E.F. Johnson, Burnsville. MN, has sold 
its electronic components business unit to 
Jordan Industries. Chicago. The terms 
Were not disclosed. The new company, 
which is called Johnson Components, will 
remain in its current manufacturing loca- 
tion in Waseca, MN. 


Former sales associates buy out 
manufacturer’s representative firm 
Control of Maury E. Bettis Company. a 
miunufacturer’s representative firm in 
Overland Park, KS, has been transferred to 
Marvin Japel. Sioux City, IA, and Bob 
Bartnett. St. Louis, MO, under a buyout 
agreement. Japel and Bartnett previously 
Were sales associates with the company. 
The company has been in business since 
1947 and is focused on the radio commu- 
nications industry. serving distributors. in- 
dustrial users, cellular and SMR carriers 
and government agencies. Bettis Company 
was owned and operated for the past 11 
years by John Flynn, who plans to remain 
active in the electronics industry. 
‘= 


WHY WAIT? 
For Motorola Radius SP10’s?? 
VHE P23RRC20F2 $148.00 ea. 
UHF P24RRC20F2 $161.00 ea. 


BRAND NEW - Carrier Squelch 
FULL i ain . WARRANTY 


an ** Add PL (Private Line) for only $30.00. 
ps Order HLN3987 (also available sepa- 


ie a \) rately for retrofitting existing radios). 
Bee Spit’ OF W 


iv ‘See 
All SP10 & other Radius mobile and portable radios and 
accessories available at similar savings. 


CALL TODAY!! 847-676-8282 
= for quantity discounts, available while supplies last! 


rt Leavitt Communications, Inc. 


5115 Church Street Skokie, Illinois 60077-1288 
Phone: 847/676-8282 
FAX: 847/676-8744 
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CALL US FOR YOUR 
pase MOTOROLA PAGERS!!! 


BRAVO EXPRESS BRAVO PLUS 

ULTRA EXPRESS LIFESTYLE PLUS 
ENCORE 

RENEGADE 


GOLD LINE pen 


ADVISOR May 75 WORD SENDER 
MEMO EXPRESS ALPHA MATE II 


CALL TODAY!! 847-676-8282 
Leavitt Communications, Inc. 


5115 Church Street Skokie, Illinois 60077-1288 
Phone: 847/676-8282 
FAX: 847/676-8744 
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As the World Turns Wireless 


Be Fully Supplied 
with EPCOM. 


GO CO 


Ask For Yo 
Free Catalox 


MMUNIGAHON 


SYSTEMSHNG, 
1630 Paisano Dr. 


Tel. (915) 533-5119 Fax (915) 542-4701. 


El Paso, Tx. 79901 U.S.A. 
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APCO International’s 
62nd Conference 
& Exposition 
San Antonio, Texas 
August 11-15, 1996 


hee POO fatensationgl Crmteren 


sgh > Cons 
Seana 


Cures + Engines 


the 62nd APCO International Conterency: 
& Exposition offers the attendev: 


AH ay pretinily Keoxplote thie rainy Lacedy or public satety 
TOL COLIC aly 

Tahibets of tore than 2 EEG ompaniies es Wena 
Teicr Hbe a icons equupeieet, prochuets arid sets ices 
[tense uw 


Train 


Aye nevk to prenairhe (Lasser presenbalien 
nether ystiitentios, alternative: traning, ivethinnds jet 
other top 

SWOotier va oervolyenioni op fhe poblic sabeby Carnniuenty 
i benett om Wissioe ve Cienriiges ations the 


nid APCO Conference & Exposition 


fod AP COL Canterence ds Expesations 


OM, 
Ss, 


2 Antonio. Tosws 


APE CV © SGN Kidietseqd Wenue + South Pdatiene PE rene 


APCO International 
Association of Public-Satety 
Communications 
Officials - International, Inc. 


A not-for-profit association 
dedicated 1p the enhancement 
of public safety 
telecommunications, serving 
those who ¢ . Manage, 
operate, main and supply 
public safety 
telecommunications systems 


and equipment. 


For Conference 
Attendee & 
Registration 
information, 
call APCO at 

800.949.2726 

Ext. 249 or 226 


Email Address: 
conference@apcointl.com 
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N ew products 


Readers’ choice 


Of all the new products and services in the July 1995 
issue. the one reprinted here generated the most reader 
requests for additional information. If you missed it the 
first time, here is your opportunity to acquire more infor- 
mation on it. Just circle the corresponding Fast Fact Card 
number on the card found in the back of this issue and 
mail the card to us. 


Direction-finding receiver allows remote control 


The model 4400 
direction-finding 
(DF) processor 
from O A R is for 
mobile or fixed- 
station applica- 
tions. Depending 
on the antenna 
configuration se- 
lected, the model 4400 can provide accurate DF capabil- 
ity from 0.SMHz to 1,300MHz. The compact, portable 
unit has a backlit LCD and features an embedded CPU 
with bit-mapped graphics display. Other features include 
a standard PC parallel printer port, a compatible key- 
board interface and a VGA monitor port. Remote control 
and monitoring functions enable unattended operation. 

Circle (500) on Fast Fact Card 


Battery charger conditions, charges at the same time 


The Bank battery con- 
ditioning charger from 
AdvanceTec Industries 
uses a negalive pulse 
technology that rapid- 
charges and reconditions 
batteries at the same 
time. Memory-causing 
gas bubbles are stripped 
from the cell plates, re- 
storing the batteries to 
peak condition. The unit can charge one to four NiCd or NIMH 
batteries to 100%. Then it will switch to maintenance mode, 
and the batteries are kept at peak condition without overcharg- 
ing. The unit also cun top off batteries because they will be 
reconditioned as they are charged, and it will shut off when it 
detects defective batteries. The ac adapter accommodates [10V 
or 220V. 
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Interface/router offers individual port configuration 


The Network Chameleon from Statistical Control Systems 
addresses the common problems of network paging. One unit 
will support as many as eight ports, and each port can be 
individually configured to send or receive TNPP or TAP pro- 
tocols. Pages can be translated to and from each supported 
protocol and routed to more than 1.000 locations. User valida- 
tion of TAP PIN. TNPP CAPCODE or TNPP ID is selectable, 
to allow filtering of inactive users. 
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For us, 
re’s no escape from this cell... 


ELECTRIC WELDING 
POSITIVE TAB 
NEGATIVE ELECTRODE 
SEPARATOR 

POSITIVE ELECTRODE 


CASING 
GASKET 


COVER PLATE 
POSITIVE CAP 
RUBBER PLATE 
SEAL PLATE 
SPRING 
POSITIVE TAB 


POSITIVE ELECTRODE 
SEPARATOR 
NEGATIVE ELECTRODE 


And we'd like you to join us. 


We’re locked into only one cell. The best! average rating. We always meet our published spec. 
We don't offer a top-of-the-line battery with a premium And, in most cases, exceed it! 

battery cell. That's because we use premium battery Other battery manufacturers may select only the high- 
cells in all the rechargeable batteries we manufacture. est performing cell in a lot they purchase and publish it 
We pay extra for our quality cells to make sure you get as their average. On paper that may look good. In the 
more charge cycles, more capacity and greater reliabili- i field you're in trouble. Chances are you won't receive 

ty with every battery. ; the talk time or battery life you expected and paid for. 


Someone else gets the rest. Our cells give you protection. 

Cells can vary in power, impedance and perform- For us there’s no escape from quality. We guarantee 
ance. Motorola selects the most uniform, highest every ng will perform to its advertised spec. 
energy-producing cells available that have the best i 

of these characteristics. We pass the highest per- 

formers on to you in every battery we make. 


Here’s the key to our cell. 3 = | sine : So join us! Motorola is absolutely your 
Motorola measures capacity and performance best protection for optimum talk time, 
across its premium cells and publishes their j all-the-time. 


MOTOROLA 


Americas Parts Division 
1313 E. Algonquin Rd 
Schaumburg, IL 60196 
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Trunking system offers two output 
power alternatives for 800MHz 


EIS Communications offers integrated 
LTR 800MHz trunking systems with 75W 
or 90W output. The systems come with 
Uniden RF equipment, Trident TNT logic. 
power amplifiers and power supplies in 
rack frames. Combiners and multi- 
couplers are available as options, 
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High Performance 
LMR* Design Yields 
Low Loss 


Fast Assembly with 
« EZ-Connectors 


1.5" Bend Radius 


Weatherproof -"""" 
Polyethylene Jacket 


$4.25/ft. 


U.S. Price 


LMR-600, the New Standard in 1/2" Cable. 


LMR-600 is the ideal alterna- 


tive lo overpriced, cumbersome 


1/2” LMR-G00 Coaxial Cable 


2.5 dB/LOO ft. 
3.9 dB/LO0 ft, 
4.4 dB/100 ft. 
>90 dB 
6.590" 
1.5” 
$1.25/ft. 
2. 00/ft. 


Attenuation at 900 MHz 
2000 MHz 
2500 MHz 

Shielding Effectiveness 


copper cables. [ts unique design 
will get you around corners, ala Dinan 
Bend Radius 

LMR-600, Black PE Jacket 
LMR-600-FR, UL CATVR Listed 


price that won't leave you all bent 


out of shape. 


Call today for complete infor- 
mation on LMR cables and your 1-800-TMS-COAX 
$6 2% = 2 


nearest stocking distributor. 2629 


if TIMES MICROWAVE SYSTEMS 


358 Hall Avenue, Wallingford, CT 06492 © 203-949-8400 Pax: 203-949-8423 
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Small base station/repeater provides power equivalent to analog stations 


The MTR2000 base station/repeater 
from Motorola's Land Mobile Products 
Sector provides power levels equivalent 
to current analog base stations and repeat- 
ers in a smaller package. The unit was 
developed to be part of any analog or con- 
ventional Motorola  Smartnet or 
SmartZone trunked radio system and ini- 
tially will be offered for conventional 
operation over VIF and UHF frequencies. 
The station features two power levels. 
covering |W to 1LOOW,. and 12.5kHz or 
25/30KHz programmable channel spacing. 
Other features include microprocessor- 
based design with integrated DSP capa- 
bility; continuous-duty-cycle performance; 
battery revert in’ the event of a power 
failure: self testing: and a switching 
power supply supporting a wide range of 
voltages and frequencies. 
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CDMA transmitter, receiver 
characterizes RF transmissions 


The Duet 


1OW, wireless transmitter 
and receiver system is designed for 
characterization of RF-transmitted 
signals. The system from Berkeley 
Varitronics Systems is housed in two 
pieces: a transmitter and a portable re- 
ceiver, The transmitter uses direct se- 
quence CDMA modulation with 
user-selectable chip rates between 
16Mbps and 1I28kbps. PN code lengths 
between 232.) chips. user-programmble 
PN generator polynomials and code 
lengths, as well as multiple code genera- 
tors. The receiver displays captured sig- 
nal strength in real time, as well as 
graphically draws the time of arrival and 
intensity of multipath signals sent from 
the transmitter, Bit error performance of 
the modulation includes CW, AM, FSK, 
BPSK and QPSK. The receiver link in- 
cludes an eight-channel differential GPS 
system that outputs position to +] meter 
wecuracy, 
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Package provides CAD for 220MHz 
trunking without modifications 


The SEA-CAD | from IDA is a soft- 
ware and hardware package providing 
computer-aided dispatch (CAD) for 
220MHz LTR trunking systems. No modi- 
fications need to be made to the mobile 
radios or the computer. The unit, devel- 
oped by Rayfield Communications and 
sold exclusively by IDA, runs on an IBM- 
compatible PC and controls a model 
ESP520 control station from SEA, The 
SEA-CAD allows selective calling by 
group or individual, automatic ANI. and 
all-call capabilities. Other features include 
on-screen identification of the transmitting 


mobile, automatic tracking and display of 


incoming calls. visual confirmation of an- 
swered calls, and date-and-time stamp. 
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Trunking portable offers 800MHz 
features for 900MHz operation 


The Standard 
Communications 
HX585T 900MHz 
portable is a 2W 
(optional 3W) radio 
fully compatible 
with the LTR trunk- 
ing format. As 
many as 10 systems 
and 109 groups can 
be tracked, The 
unit's microcom- 
puter can be set for 
high-speed scan- 
ning. A backlit 
alphanumeric LCD 
shows scan status 
and other functions. 
CTCSS and DCS 
tone capabilities are built in. and a DTMF 
keypad and speed dil memory are pro- 
vided with u single-button telephone in- 
terconnect. The unit meets MIL-810D 
environmental specifications and uses a 
non-volatile memory to store frequency 
and operation settings. 
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Added signal generator options expand pager protocol testing capability 


The IEP signaling option for Hewlett- 
Packard’s HP 8648A signal generator 
allows testing of POCSAG, Flex and 
Flex-TD paging protocols. The option 
includes an internal digital pager encoder 
and +60Hz FSK deviation accuracy. A 
high-stability timebase option, 1E5, is 
available for Flex protocol requirements 
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THE 


592T — PERFECT FOR HIGH NOISE ENVIRONMENTS. 


Shure’s new eit ‘at clin: a 
phone is the on ile microphone with paten' 
noise-cancelling technology. The 592T also has extremely 
low sensitivity to hum mh susceptibility to radio-fre- 
quency interference. All this provides crisp and clear com- 
munication — even in the noisiest environments. 


Like all Shure ModuLink® microphones, the 592 features 


a Million Cycle Plus™ leaFtype switch for longer, trouble- 
free use and a virtually indestructible Armo-Dur® case. 


MODULINK® TECHNOLOGY —- MAKES CONNECTION AND 
CORD REPLACEMENT A SNAP. 


The 5921 is part of Shure’s patent 

ed Modulink 1, Modular 

cordsets allow the 592T to plug 

instantly into virtually all popular | 

radio pecker = no hate 

wiring, making installation 

eakic cadciunerd literally a snap. papa geared 


BUILT BY SHURE MEANS BUILT TO LAST. 


You'll be able to see and feel the quality of our micro- 
phones as soon as Se pick one up. No microphones 
are tested tougher, last longer or perform better. 


For more information 
| about Shure ModuLink 
| | microphones, cordsets and 
| compatible transceivers, 
call 1-800-25-SHURE. 


a 
Vireo SHURE 


ond B85TT comtnuous tone (night) microphones 


ane cso sort of the Modulirk System 1 The Sound of Professionals®... Worldwide 
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New products 


Software turns PC workstation into alphanumeric paging dispatch station 


The Pronto! software package from the 
iXO division of Amteleo turns a personal 
computer into an alphanumeric paging 
dispatch station. The user simply selects 
the pager owner's name from the list, 
types the message and clicks to send. The 
software uses the standard TAP paging 
protocol. Pronto! is specifically designed 
for small business/home office use and 


personal use. The program requires a 
modem and a PC operating in the Win- 
dows environment. Features include back- 
ground transmission while another 
message is being prepared, message log- 
ging, individual message deletion and 
message resend. The software also works 
with digital and tone pagers. 
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Power supply sports switchmode 
operation and overload protection 


The model SEC-1212 from Samlex 
America is a lightweight (3 pounds) Wwo- 
way radio base station power supply, The 
unit includes switchmode design. ISA 
output current ICS, 12A continuous out- 
put current and a regulated 13.58Vde out- 
pul, Features include RFI noise sup- 
pression. output ripple less than 1OmV 
and protection against over voltage, over- 
load, over current and short circuit, 
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ELECTRONICS CORPORATION 


THE DIFFERENCE IN DISTRIBUTION 


Primus Electronics is 
an Andrew Certified 
Distributor 


Software combines trunking 
subscriber management functions 


- 


ANDREW 


Andrew offers everything you need to build the highest quality transmission 
line system. In addition to coaxial cable, Andrew also offers a complete line 
of connectors, cable assemblies and accessories. Each is designed and tested 
to reduce intermodulation (IM) and optimize the mechanical and electrical 
performance of your entire transmission line system. 


The Genesis Group's GTMS trunking 
Management software combines EzBill+ 
and EzSavell software for subscriber 
manugement. GTMS is compatible with 
Motorola Types | and I analog trunking 
systems and operates on a PC platform. 
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NMO-mount antenna transmits 


As an Andrew certified distributor, all work performed by Primus Electronics VHF, UHF, cellular simultaneously 


is backed by factory warranty. The FX-55SNMO 
antenna from NCG/ 
Comet Antenna al- 
lows simullancous 
transmission on 
VHF, UHF and 
cellular. The an- 
tenna screws into a 
standard NMO 
mount. For simulta- 
neous TX/RX on 
uny of the three 
bands. a wiplexer is 
available. The coax 
from the antenna is 
screwed into the 
triplexer, and three 
rudio connections 
ure on the opposite 
side of the triplexer, 
The 27"-tall an- 
fenna has the ap- 
pearance oF un elevated-feed cellular 
antenna. 
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Andrew Innovation...Put It to Work for You. 


COAXIAL CABLE 
CONNECTORS 
ACCESSORIES 
MICROWAVE ANTENNAS 


Call us today to receive your 
free copy of our catalog 


18424 S. 1-55 WEST FRONTAGE ROAD JOLIET, ILLINOIS 60431 


800-435-1636  () 800-892-1413 
FAN 800-767-7605 
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Grounding 
& Lightning 
Protection es 
Solutions OU BLOCKED 15H 


TO MICROWAVE 20GHz 


RACK PANEL PROTECTOR UNI-KIT COAX DATA/PHONE PUNCH 
120/240Vac, 15-208 CABLE GROUNDING DOWN BLOCK PHONE LINE/LAN/T-1 


POWER PROTECTOR 1.2 T0 20GHz MICROWAVE COAX PROTECTOR SHUNT-TYPE 
120/240Vac,15-20A & DOWNCONVERTERS  'N-LINEPOWER MAINS =~ with SAMPLER PORT POWER MAINS 


CELLULAR PROTECTORS © STRIKE COUNTERS GLOBAL POSITIONING 
TO 980MHz TOWER/POWER/PHONE GROUNDING COMPONENTS LAN/VIDED SYSTEM (GPS 
= ol. 


ae 


POWER SUPPLY TVRO PROTECTOR 
UNF COMBINERS PROTECTOR C LNB & MOTOR CONTROL 


OVER 2500 
MODELS 


200 STOCKED 


CUSTOMIZATION 
AVAILABLE 


VIDEO & TRAINING & 
TUTORIAL BOOK SPECIAL SEMINARS PRODUCT TESTING WE EXPORT 


When Lightning Strikes...Count on a PolyPhaser® (800) 325-7170 (702) 782-2511 
Fax: (702) 782-4476 BBS: (702) 782-6728 [8-N-1] 


ol Phase P.O. Box 9000 « 2225 Park Place 
Minden, NV 89423-9000 
CORPORATION ° Since 1979 
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Squelch your Voting System problems 
with a CTI Products Comparator Display 


7 


+4 


Voting 
Comparators 


i 
= 


| 
Local, Leased, or | 
$$$ 

Dal-Up Line 


Remote Comparator Interface 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson / G.E. Analog Voters 


LY! Products Inc. 


1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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TRANSMITTER LOCATION 


Direction Finding System 


Models available with 
Tracks Down 


computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


¢ Stuck Microphones 

¢ Cable TV Leaks 

»* Jammed Repeaters & 
Cell Sites 
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New products 


Frame avoids roof penetration for antenna mounts 


Microflect has 
introduced a non- 
penetrating roof 
frame for mount- 
ing wireless an- 
tennas on building 
tops. Each 7-foot- 
wide roof frame ts 
capable of mount- 
ing multiple wire- 
less antennas with 
varying separa- 
tions. Multiple 
frames can be combined to accommodate any required number 
and separation of antennas, The frame is secured with any 
convenient ballast. typically concrete blocks. 

Circle (413) on Fast Fact Card 


Transmitter upgrades 220MHz repeater output 


The SEA ESP1 LOOT transmitter has an output of LOOW peak 
envelope power. The 220MHz system's destzn complements 
SEA’s ESPLO00 repeaters. The 220MHz repeaters are offered 
as 20W or LOOW systems, and the ESP] LOOT can be used to 
retrofit existing 20W models. The transmitter is designed to 
reduce the effects of high hybrid combiner losses and attenu- 
ation in long transmission cable runs, 
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10 BI 
WELL CONNECTED. 


MADE IN THE 


Ush a= 
@ ce 


*1,000's of standard and 


Hara designs 
e 


Available Series 


LC LT 7/16 EIA QDL lard to find models 


oc C SC N HN QDS “ue inventory of parts 


TWINAX BNC TNC . 
UHF SMA SQ BSM 
TSM MB TRIAX 


igh voltage capabilities 
«Small quantities accepted 
+45 years of experience 


1 -800-COAX-TRU 
— a) —_$ 


TRU-CONNECTOR CORPORATION 


245 Lynnfield Street, Peabody, MA 01960 USA « Fax: 508-531-6993 
1-800-262-9878 
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LOGICALLY IT MAKES SENSE! 


| ... to enhance 
See R your 
; LTR system 
wt Nf with a 
\ / Zetron 
: Model 49 
_ | Trunking Repeater 
sale Manager 


ETRON) MODEL 49 TRUNKING REPEATER MANAGER 


3 


OL TO TRLCO ALARM CAREER TRAM POWER wu. Paa COMET! 
OBCOMNECT 


If you're thinking about upgrading your LTR® trunking system or building a new one, 
consider the advanced features and practical capabilities that a Model 49 will provide at a 
minimal cost. Zetron's LTR®-compatible Controller provides LTR®-compatible logic, 
interconnect (RIC), validator, airtime accumulator, and built-in modem -- allin one package! 


¢ Compatible with 4-wire, E&M, MF-signaling, Type | Fully remote programmable via PC 
telephone lines for DID/DOD on same line Real-time site monitoring 
Wide Area Networking Site alarm system 
Built-in, 2-way DID compatibility Built-in RS-232 port 
FASTNet networking compatible Universal overdial code 
E.F, Johnson and Uniden data bus User-programmable voice-prompts 
LTR® is a registered trademark of E.F. Johnson. 


Don't ponder any longer. Call, write, or fax today! 
Find out more about how the Model 49 makes good sense and how it makes you money. 


12035 134th Ct NE, PO Box 97004 TR © N Phone: (206) 820-6363 
Redmond WA 98073-9704 Fax: (206) 820-7031 
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New products 


Monitor provides transparent remote antenna sweeps, VSWR log 


offers TX power measurements and an- 
tenna VSWR measurements for as many 
as 12 individually monitored antennas. 
Remote and local access is available 
through an RS-232 bus. The monitor logs 
power, VSWR, alarm status and sweeps 
RX antennas over precise frequency bands 


The model 72000 TX/RX Antenna without disturbing the system. 
Monitor from Loral Microwave-Narda Circle (415) on Fast Fact Card 


FM 2-Way Radios With Programmable Channel Spacing 
Designed for Today and Tomorrow 


The new Syn-Tech XTR Multi-Mode frequency-synthesized mobile radios* are 
just whal you need to meet current U.S. Government channel spacing 
requirements. The unis offer 12.5 and 25 kHz, as well as 15 and 3OkHz 
channel Spacing, programmable by channel, enabling you [0 phase in 


Features Include: 
= 148-174 MHz frequency range 

* 22 channels expandable to 9) 
. Programmable chenne! " 


© CTICSS/OCS progr. 
narrow-band channel spacing now by channel 


| pr 4 annin 
The new Midland MulttMode mobiles are designe! for those wha wish to ~ Duet BODERY. Scanning 
* 40 of 110 watt RF output 


Operate on 12.5 kHz, 25 kHz or boll and be consistent with the FCC » Adjustable verbeal/horzontal 
é p y A 
SPECTfuIn efficiency Sitategy mount 


¢ Detert 
Dont put off your purchasing Buy Midland Mult-Mode fades mov. with confidence © Separate rotary vo 
"Tested .miel Approved by the U5, Forest Service squeih controls 
* Rugged dit cast chassis 
* Meets MIL B10 CD and € shock/vibra 
ON and environmental requirements 


Call or FAX for compicte details 
Phone: 1/800/669-4547 Ext 1690 © FAX 816/920-1144 


[ \ 
In Canada: A 1 fae 
On 1/B00/563-5951 = FAX: 905/839-741 i |] LA N dD { 
CQuedec 1/800 5190 ‘x $14/923.2003 LAND MOBILE RADIO _ LIL} Lo 
0496 Wdued iy onioere The New Wave in Wireless’ 


Circle (79) on Fast Fact Card 


84 Mobile Radiv Technology March 1996 


Planar antennas combine ESMR, 
cellular functionality in one model 


Newly rede- 
signed Phazar pla- 
nar antennas from 
Hazeltine allow 
both ESMR and cel- 
lular system func- 
tionality in one 
model. The anten- 
nas also allow for a 
greater variety of 
electronic downtilts 
and provide long- 
term intermodula- 
tion product levels. 
The planar antennas 
are wideband, 
single-beam anten- 
nas featuring a low- 
profile, flat-panel 
design, They are available in 80° and 90°, 
or in custom bandwidths. 
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Repeater panel combines dispatch 
features, interconnect functions 


The 48-MAX interconnected repeater 
controller from) Zetren combines inter- 
connect functions with dispatch capabili- 
ties. It is available with a range of 
selective calling formats and is fully pro- 
grammable via PC or remote control, A 
Voice Prompts option allows the owner to 
create as Many as nine voice Messages 
that play instructions and greetings to the 
callers. An optional line expander allows 
the 48-MAX to be connected to us many 
as 16 end-to-end telephone lines, allow- 
ing individual users to own telephone 
lines. The unit is capable of handling as 
many as 750 ANI codes, with Call-detail 
storage of as many as 4,000 records. and 
a wild ANI feature allows roaming be- 
tween multiple tower sites. with full ac- 
coumtability for later billling. Scheduled 
access means that the manager can re- 
strict interconnect access during certain 
hours of the day to allow more dispatch 
traffic 
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Wideband scanning mobile allows for narrowband channel spacing 


The SM-2000 wideband is a scanning 
mobile featuring synthesized. four- 
channel operation and PC programmabil- 
ity for customized radio operation. The 
Maxon America radio allows program- 
ming of per channel output power and 
channel spacing from the microphone 
jack. Settings of 12.5kKHz or 25kKHz allow 
for narrowband channel spacing. Other 
features include channel scan. priority 


channel scan and look-back channel, time- 
out timer, and CTCSS/DCS tone signaling. 
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Trunking portables use system 
information to increase scan speed 


The Uniden 
SPS801TSX and the 
SPS802TSX are 
dual-mode alphanu- 
meric trunking por- 
tables. The S8OOMHz 
radios feature a 10- 
character display, 
with icons to indi- 
cate the current 
operating mode. An 
enhanced 
method 


scan 
increases 


the 2W radios offer 
dual-mode opera- 
tion of LTR and ESAS. The SPS802 
comes with a DTMF keyboard for placing 
half-duplex telephone calls. 
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scan speed. Both of 


Mounting aid adapts transmission 
towers for sectored PCS antennas 


PowerMount from FWT is a propri- 
elary product that allows PCS or cellular 
carriers to install a sectored antenna on 


existing electrical transmission towers. 
The system is designed to eliminate costs 
involved with site acquisition, zoning, 
permitting and construction. Required in- 
stallation time is about two days. 
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CONTINUOUS DUTY AMPLIFIER 
RXR - It's Soooo Good!! 


WEES. 
TAs 


TPL 


3370 San Fernando Road, #206 
Los Angeles, CA 90065-1417 


Tel: (213) 256-3000 / Fax: (213) 25 


SANK 
SE RRR IS 


4-3210 


COMMUNICATIONS 
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RXR FEATURES 
uh 4 ao | aS ot Baa 


Accommodates Low band through 

960 MHz in any power configuration 

from 50 watts to 120 watts output. 

¢ Flush front for clean cabinet 
installation and door closure. 

¢ Supplied with or without DC power 
supply. 

* Front mounted fuse and on/off switch. 

* Provided with or without cooling fan. 

¢ Long term reliability. 

* Cost effective. 

Modern lightweight package. 
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New products 


Dual-polarity antennas extend cellular coverage 


The dual-polarity DB850 series panel an- 
tennas from the Decibel Products Division 
of Allen Telecom Group provide continuous 
cellular coverage without visual obtrusion. 
The antenna’s single radome contains two 
receiving antennas—one horizontally polar- 
ized and one vertically polarized, separated 
by 35 decibels—and one transmitting an- 
tenna. Each of the three antennas inside the 
component features a 90° horizontal aperture. 
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Use Omnicron Voice Logging Recorders to document your 
| important telephone and two-way radio conversations. They Portables feature 16 channels, wideband operation 
| provide immediate review, plus a tape to store for future 
| reference - the sensible way -at-a sane price - from $340.00. The 5W/IW VHF SPH155 and 4W/ 


| Easy installation * Automatic voice activation * 2, 8, or 16 hours i YEP SE eo) portent fadios fram 
| of solid talk time on each standard audio cassette * Fail safe Uniden are both capable of wideband 
1 alarms monitor tape movement to prevent errors * Optional Talking operation. The VHF unit covers the en- 
| Time Clock repeats the time and date on a dedicated time channel. tire 28MHz bandwidth (148MHz-— 
E Omnicron has a full line of accessories: transcribers, tapes, 174MHz) and the UHF portable covers 

sequencers, phone couplers, radio cables, etc. = Immediate delivery 32MHz (438MHz-470MHz). The radios 


#20 years of quality voice recording products and service © offer user-selectable priority scan and 


— 16-channel capacity. Features include 


OMNICROI ; S81 LIBERTY HIGHWAY CTCSS/DCS, two-tone decoding, low- 


battery alert and battery saver. The ra- 


Pues ELECTRONICS Putnam, cr 06260-0623 dios meet MIL-STD-810C/D/E and are 


Phone: (203) 928-0377 — FAX: (203) 928-6477 vox-capable. 
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irschmann Aneennas: 
The Signal of Satisfaction... 
Loud and Clear! 


The E-5020 series of antennas joins Hirschmann’s fam- 
ily of high performance pane! antennas. These patch 
designs, available for the 800 MHz, 900 MHz, and 1.9 
GHz bands, and having forward gain from 9 to 16 dBd, 
are suitable for all base applications, including remote 
access, cell site, control station, and point-to-point func- 
tions. All Hirschmann base station antennas feature high 
strength irridited aluminum bodies, heavy duty mount- 
ing hardware, and excellent isolation from their mount- 
ing structure for predictable site coverage. Hirschmann 
will also build antennas to custom specifications. Con- 
tact the factory for further information. 


Model E-5021 


Hirschmann 


Vertical Pattern 


Compact Patch Design 
DC-Grounded 


; « Cellular 
Hirschmann ) | SMe | sepepitin seme 


aP CS Excellent Front-to-Back Ratio 


Performance worth the price! 


Richard Hirschmann of America, Inc Industrial Row, P.O. Box 229, Riverdale, NJ 07457 800/225-0524 201/835-5002 201/835-8354 
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PCS base antennas offer variety of gains, patterns 


The PG 900 Omni series of base sta- 
tion antennas are designed specifically 
for narrowband PCS, two-way paging ap- 
plications. The antennas from Andrew 
are well-suited for transmit or receive ap- 
plications. They are available in diree- 
tional configurations, fullband and in a 
variety of patterns and gains. Other fea- 
tures and benefits include low VSWR 
across the frequency band; durability be- 
cause of a high-strength radome that 
minimizes beam deflection and main- 
tains beam integrity in adverse condi- 
tions; and a flexible design that allows 
antennas to be produced for specific requirements. 

Circle (423) on Fast Fact Card 


ager kits aim at commercial service operations 


The R-1327 and R-1336 pager service kits from Motorola 
Americas Parts Division include a code synthesizer. radiation 
test fixture, a |GHz signal generator. and cables and adapters 
for diagnostic and pager sensitivity testing. The R-1327 pack- 
age ts for basic service. The R-1336 package contains a paging 
encoder for use with the Flex signaling format. The compo- 
nents of both kits are designed to maintain a low level of RFI 
emissions, RF spray is limited by internal shielding. 

Circle (424) on Fast Fact Card ping 
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Prose! 


Ano With Auropace, 
You’ut Know tt, INSTANTLY! 


When your business depends on “all systems 
GO"... you need AUTOPAGE. AUTOPAGE is 
your alphanumeric alarm, alerting you and your 
supervisory/management people immediately... 


as soon as a problem begins. 

With AUTOPAGE and PRINTPAGE, you know 
what the problem is; where it is; and when it 
occured. You'll solve it quicker than ever before! 


Want some peace of mind and a lot more 
information? Give us a call. 


1-770-410-1170 * Fax: 1-770-664-5498 
mrecehn 


Miracom Technologies, Inc. 
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REVOLUTIONARY VALUE! 


Patriot 2-Way Radios 


LOW BAND « UHF ¢ VHF 


Parriot radios are synthesized, pro- 
urammable and designed to provide 
maximum performance and value to 
the radio customer. They utilize the 
latest in SMD design and microcon- 
troller technology to bring the most 
compact, reliable and versatile radio 
to marker, at the best possible price 


Ringe Tin ® BO Bay L998, Carine 


Portables -The full power RTX Series: [1 Chan- 
nels, 6 Warts (low band), 5 Watts (VHF/QUHF), Scan, 
CTCSS, DCS and 2-Tone Signalling. 

Che ultra small SST Series: 2 channel/multi-mode 
capability, 2 Watts (VHF/UHF) and CTCSS 
Signalling. 

Mobiles -The MIL-STD RPM Series: 16 channels, 
60 Warts (low hand), 25 Watts (UHF), 30 Watts 
(VHF), Scan, CTCSS, DCS and 2-Tone Signalling. 
Repeaters -The RRX Series VHF Programmable 
Repeater offers high performance specifications, 
CTCSS/DCS, a wide range of options and an 
affordable price. 


Every Patriot Radio is backed by a no-nonsense 
factory warranty from Ritron, Inc., a leading U.S. 
manufacturer of innovative wireless communication 
produers and systems since 1977 


If you're a dealer and need a dependable 2-way 
radio line, then you need Patriot. Call us ar: 


800-USA-1-USA or Fax 317-846-4978 


PATRIOT. ag 


BY RETRON 
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Power 


to the S 


your communications sys- 

tem and save money with 
RELM LMC Systems & 
Products, 

LMC Systems manufactures 
repeaters and base stations for 
VHF, UHF and 800 MHz 
applications. Our repeaters are 
noted for their high quality, 
reliability, and ease of service. 

LMC Products offers a wide 
variety of duplexers. com- 


[= the performance of 


ystem! 


suppression panels. pre- 
selectors, and other devices 
to further enhance the 
capabilities and perfor- 
Muance of your communi- 
cations system. 

And, RELM LMC 
Systems & Products are 
compatible with virtually 
every conventional two 
way radio and system 
available. For more infor- 
mation, call us today! 


biners. filters, couplers. IM 


7707 Records Street 
Indianapolis, IN 46226 


1-800-821-2900 
FAX: 1-317-545-2170 
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TWO LINES FOR THE 
PRICE OF ONE! 


PLUS-2 


Dual-Channel 
Fixed Point-to-Point 
Wireless Telephone System 


NAA 


SPECIAL 
OFFER! 
Until June 1 19%, 
the new dval-channel PLUS.2 
is the same price as our 
7 Single-channel PLUst = 


Delivers 2 individual lines with wireline- 
quality audio and full voice privacy! 

= Up to 14.4 kbps data/G3 fax 

= Programmable Synthesized Tuning 

= Con Be Economically Solar Powered 
= Modular, Surface-Mount Technology 


oO xy 


See us at IWCE - Booth 100 


1180 Evergreen Road » P.O. Box 4000 
2p Redway, CA 95560 
1-707-923-4000 = fax 1-707-923-2655 
E-mail: optaphone@asis.com 
On the Web: http: / /www.asis.com /optaphone 
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Changes at Marketronics, Sunrise, FL: 

Clyde Keith leaves Midland International. Kansas City, 
MO. as direct sales manager for the Southeastern territory to 
join Marketronics as outside sales representative for the do- 
mestic market. 

Edwin Garcia departs Wisco International, Miami, as sys- 
tems and applications engineer to become systems engineer 
for Marketronics. 


Tim Ayers, formerly marketing director for the State of 
Maryland, joins the Cellular Telecommunications Industry As- 
sociation as vice president of communications. 


Kenneth W. Sanders exits CelJStar, Dallas, as executive 
vice president to join PageNet. Plano, TX, as senior vice presi- 
dent and chief financial officer. Sanders replaces Barry A. 
Fromberg, who was named chairman of PageNet International. 


Changes at E.F. Johnson, Burnsville, MN: 

Thom Morrow leaves Stanilite Pacific as senior vice presi- 
dent of North American operations to rejoin E.F, Johnson as 
vice president of North American sales. 

Fred Gallart, international sales director at E.F. Johnson’s 
Caribbean and Latin American office in Miami, advances to 
vice president of international sales. 


William M,. Jenkins, vice president of finance for 
Commerical Radio Service, Norfolk, VA, advances to chief 
operating officer and general manager. ah, 


ARE ZONING BOARDS 
DOING THIS TO YOU? 
WE CAN HELP... 


RF 
TRANSPARENT 
TOWERS 


STEALTH 
SITES“ 


* FOR THE ULTIMATE IN SITES “UNSEEN”. 


+4 LAB TESTED RF TRANSPARENT 
MATERIALS TO CHOOSE FROM. 


* STANDARD AND CUSTOM APPLICATIONS 
TO FIT ANY BUDGET. 


* CONCEALMENT IS OUR ONLY BUSINESS, 
THAT'S WHY WE'RE THE LEADER. 


6814 Caine Rd. 
Columbus, OH 43235 
Ph. 614-798-8783 
Fax: 614-798-8785 


Circle (88) on Fast Fact Card 


For updated !WCE ‘96 program information, 
please call our fax on demand service 800-60 | -3 8 5 8 
TRAVEL INFORMATION: Make your Las Vegas reservations TODAY! DESTINATION, INC. is the 


official housing and travel coordinator for IWCE ‘96. Hotel and airline reservations at the lowest 
* possible rate can be made by calling (800) 325-2078 or (404) 584-7458, 9.a.m. till 5 p.m., EST. 


INVGE : 6 2 Orn Anniversary 
international april 24-26 9906 


wireless 
COoMmMMmMUnicCatisons 


expo Sponsored by: 


las vegas convention cente! 


las vegas, nevada 


Sp 
XO, 
Nn, 
Ye, 
, 4 
> 
> SC. 
o) 
e, 
—\, al 
—, Education 
~\\ Development 
Progression 


One Event Designed to... 


EXPAND YOUR WIRELESS 


COMMUNICATIONS COVERAGE 


N: one in wireless communications can afford to be uninformed about emerging technologies and their 


° across-the-board effects. The International Wireless Communications Expo is the only event dedicated to 
delivering every aspect of two-way communications in one place, at one time, offering dealers, carriers, engineers, 
8 operators, end users and manufacturers a comprehensive look at today's - and tomorrow's - applications. 


nike : ‘ ‘ Engineers 
IWCE'96 will bring together the best minds on how to B / 
e P eee 2s ‘ , . © Corporate, Industrial @ Government End Users 
develop and implement effective strategies for the future of , ; 
: sce an ' Sales @ Marketing Executives 
/ireless CO i ys, JO a Cross- : ee’rs ¢ ‘ A 
wireless communications, Join a cross-section of peers anc Telecommunications Managers 


professionals from around the world in Las Vegas. *¢ Systems Integrators 
* Dealers & Service Providers 
e ¢ Carriers & Operators 
Be a part of IWCE '96 -- delivering wider * Consultants & Agents 
e coverage for your wireless communications needs! * Distributors & Manufacturers 
what IWCE MEANS TO YOU! 
° 
F° the past 19 years, the wireless industry has relied on the International Wireless Communications Expo 
to deliver the latest technology, insights and product introductions for wireless and mobile communica- 
. tions. Featuring over 350 companies showcasing the latest in wireless technologies, the exhibit floor has already 
surpassed last year's show! 
° 
In addition to a product-packed exhibit floor, IWCE's comprehensive education program delivers RF 
« technical training, real-life case studies and expert forecasts of fast-moving trends that are invaluable for pro- 


fessionals looking to build their knowledge base in the domestic and international markets. 
° Opening Session: Wednesday, April 24, 1996 Featured Educational Sessions: 
Wednesday, April 24, 1996 - Friday April 26, 1996 
Program Includes: 
* Paging Technology Update 


What is the Future Role of the Land Mobile Provider? 
e An overwhelming number of new wireless communi- 
cations companies, products and services promise tO, Number Portability 
propel traditional mobile communications into new direc- + PCS Technology Shootout 
tions. To prepare for the future is to know whatistocome. * Future of Global Private Radio 
. These wireless leaders are positioning their companies to * S#tellites Poised for PCS Launch 
be leaders in the wireless world of tomorrow. Their strate- * tegen Paging - 
* Dealers & Distributors in the PCS Arena 


gies and technical approaches will redefine the business as. RE Engineering Techniques 
ng g 5 


we know it. * APCO 25 Update 
‘ ‘ * Implementing Refarming - A Technical Overview 
° Closing Session: Friday, April 26, 1996 * Business Challenges for Deploying New Equipment 
Establishing Identity Amid Convergence * The 800 MHZ SMR Transformation 
‘ With all the talk of alliances, technology integration * The Future of Global Private Radio: Forecasting 


International Market Growth 


and service convergence, it is hard to know how best to : - 
* The Regulatory Landscape: A Global View 


d0sition your business and with whom to partner. This : ; P 
2 I , P * Mobile Data and Your Wireless Network 


panel will explore the various business opportunities, « Regulatory Issues: Washington Insider's Roundtable 


niche markets and application strategies open to wireless * FCC Auction Update 


. service providers preparing for the future. * Intl and Regional Agreements in Latin America 
* State of Regulation in Latin America 
Dial our fax-on-demand for full session descriptions, * Siting Requirements for Tower Structures 
@ program additions and schedules! 800-601-3858 .and much more! 


OD Anniversary of WCE 
. 
Expo ‘96 


.ts sponsored by Mobite Radio Technology, Celiular Business, Cellular & Mobile 
international, RF Design, Satellite Communications, & Dealers’ Product Source magazines 


International Reception is sponsored by: International Mobile 
Telecommunications Association and E.F. Johnson 
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egister now and plan to be a part of IWCE's 20th Anniversary. We want you to have your 


first choice of session picks, hotel rooms and discounted airfares. Make a positive move to 


insure your future in the wireless communications industry by signing up today. If, after consid- 


ering this material, you have any questions as to how this conference can benefit you further, call 
the IWCE hotline at 770-618-0323 or our IWCE fax-on-demand at 800-601-3858. 


EXHIBIT HOURS/PRODUCT INFORMATION 


Wednesday, April 24, 1996 


10:00am - 6:00pm 
4:00pm - 6:00pm 


Exhibits Open 


Welcome Reception in Exhibit Hall 
Sponsored by Andrew Corporation 


Thursday, April 25, 1996 


9:00am - 6:00pm 


4:00pm - 6:00pm 


Exhibits Open 


Cocktail Reception in Exhibit Hall 


Friday, April 26, 1996 


9:00am 


a 


2:00pm Exhibits Open 


he 20th Anniversary brings with it the largest 


exhibition in IWCE history! This one-stop-shop 


features over 350 suppliers showcasing the latest in 


wireless technologies. Experience this product-packed 


expo and participate in demonstrations [eaturing: 


< 


JeSiOn SeMInar Series 


Introducing the RF Design Seminar Series - the 
NEW WAVE of RF! RF Design magazine is proud 
to bring this special series to the International 
Wireless Communications Expo in Las Vegas, 
Nevada. These RF courses will run April 23rd 
through the 25th, with IWCE continuing through the 
26th. In combination with IWCE's exhibit floor, 
(featuring the RF Technology Pavilion) this merger 
is sure to be the largest and most important tech- 
nology mecca in both RF's and IWCE's history! 


Special Course, Track One: Engineering 
Fundamentals 

Part |: Fundamental Concepts 
Tuesday, April 23, 1996 - 8am - Spm 

Part Il; Fundamentals of Amplifier Design 
Wednesday, April 24, 1996 - 8am - 5m 


¢* Cellular Phones 

* Consulting Services Part Ill: Amplifier Design 

* Crystals Thursday, April 25, 1996 - 8am - 5pm 
¢  Dispatch/Voice Storage & Retrieval/Consoles 

* Interconnect Special Course, Track Two: Engineering 
* Microphones/Headsets ° 

* Microwave Radios & Transmission : Applications : : 

© Mobile Data Terminals Practical High Frequency Filter Design 

* Mobile/Portable Base Station Antennas Tuesday, April 23, 1996 - 8am - 5pm 

¢ Mobile/Portable Radios & Accessories Oscillator Design Principles 

* Mounts/Installation Hardware Wednesday, April 24, 1996 - 8am - Spm 
° Pagers 

* Paging Terminals Special Course, Track Three: Advanced 
* Satellites T . 

é , 

i ili iced Digital Modulation and Spread Spectrum for 

© Test Equipment Wireless Communications 

* Tone Signaling & Control Equipment Tuesday, April 23, 1996 - 8am - 5pm 

* Towers/Shelters/Lightning Protection RF Power Transistors and Amplifiers: Principles 
* Transmission & Management Over Radio and Practical Applications 


and much, much more! 


Wednesday, April 24, 1996 - 8am - 5pm 


1996 REGISTRATION FORM 


April 24-26, 1996 © Las Vegas Convention Center Las Vegas, Nevada USA 


One form per person. For additional forms please copy as needed. All sections must be completed 
Incomplete forms will not be processed. Must be 18 years of age to altend 


GENERAL INFORMATION 


Please print. All sections must be completed to be processed. 


| 
Last Name 


Title 


Company 


:—— 3} i | | | | ; | H | I i | Ee | i Hi | ee) Sa | 
Street Address 


bse ot i oe RO dE et ef bot ol 
City State/Province 


ze 


Zip Codei/ Postal Code 


Country 


Lg y || Lger4p ad Li. ee 
Phone Number (please inchucke country/city codes} Fax Number 


REGISTRATION TYPES 


Pre-Reg On-site 
A) IWCE Registration Before 4/1/96 Alter 4/1/96 — Amount Due 
S © IWCE Sessions & Exhibits $425 $495 $ 
E | Exhibits Only $15 $45 5 
W L) Exhibits & Wed. Sessions $175 $225 .. 
T [> Exhibits & Thur, Sessions $175 $225 — 
F {) Exhibits & Fri, Sessions $175 $225  — 
B) RF Special Courses 
RF1 [] One Course $295 n/a — 
RF2 |] Two Courses $525 n/a —_ 
RF3 | | Three Courses $775 n/a ——— 
lincludes exhibit hall access ond applicable course materiol) 
Total of A&B 5 ___ 
Select RF Special Courses you plan to attend: 
Tuesday, April 23rd |SCl* 4 sc4* L} SC6 
Wednesday, April 24th =)'SE2" T7.5c5° 1 $C7 
Thursday, April 25th | SC3* 


“CEUs are available through the Georgia Institute of Technology School of Electrical 
Engineering for those attendees registering for RF Special Courses PRIOR to 4/1/96 
Certificates of attendance will be granted. If you will be applying for CEUs, please enter 
your Social Security Number: 


|] Please contact me about special barrier-free accommodations. A company 
representative will call if checked. 


: 


Sponsored jointly by : 

Mobile Radio Technology 
Cellular Business 

Cellular & Mobile International 
RF Design 

Satellite Communications 
Dealers’ Product Source 


JOB FUNCTION 


(Please check as many as apply) 

A. _. President/Owner E = Technician/Service 

B. | | Director/VP Supervisor 

C | | Sales & Marketing FE © Engineer 

D. |. Communications i —) Purchasing Manager 
Manager O Othe 


PRODUCT INTERESTS. 


(Please check as many as apply). 


A. (1 International Markets F (2 Two-Way Radios 
B. (| RF Engineering G. Li Antennas 
C. 11 Mobile Data H. LJ Systems Integration 
D. LI PCS J Ci Satellites 
E. || Pagers O. Other 
bats CATEGORY 
End User of Radio H. Exporter/Importer 
Communications Equipment J. Manufacturer's Rep 
B. Business Radio Dealer K_ Distributor 
C._ Business Radio Dealer/ L Consultant 
Service Shop M_ Manufacturer 
D. RCC/PCP N. SMR 
E Cellular Operator/Corrier PR Association Academia 
F Cellular Agent/Dealer Q Press 
G. Public Safety O. Other 


METHOD OF PAYMENT 


Checks or Credit Card Payment Only (no invoices issued and no P.O.s accepted) 
7 Enclosed is a check, money order or wire transfer for US $ 


“I Charge US $ 

Account # | | tt pA 
Name of ad “s 
Authorized Signature 


to: (J American Express 


‘23 Exp. Date 


{Please print as shown on credit card) 


Cancellation Policy: Full refunds, less a 25% administrative fee, will be given if request is received in writing prior 
to April 1,1996. Absolutely NO REFUNDS after April 1, 1996. No refunds or credits will be issued to no-show 


registrants. This cancellation policy is strictly enforced. No exceptions. 


| Visa | | MasterCard 


Pre Registration Deadline: 

April 1, 1996. After April 1, 1996 
please plan to register on site. 

Mail to: 

IWCE '96 Registration 

| c/o Intertec Presentations 

: 6151 Powers Ferry Rd., NW 
Atlanta, GA 30339-2941 

For immediate registration (credit card 
payment only) fax to: 770-618-0441. 
If faxed please do not mail additional copy. 


IWCE '96 is produced and managed by 
Intertec Presentations, a division of 
Intertec Publishing. 


L iterature 


Book explains technical concepts 
of wireless communications 

Wireless Communications Principles & 
Practices by Theodore S. Rappaport ini- 
tiates the newcomer to cellular radio and 
wireless personal communications. Writ- 
ten as a self-contained teaching and refer- 
ence, the book from IEEE Press contains 
many examples and problems to help the 
reader solidify the material, To accommo- 
date a wide range of backgrounds. im- 
portant concepts throughout the text are 
developed from first principles so that 
readers learn the foundations of wireless 
communications. 

Circle (301) on Fast Fact Card 


Guide cross-references cable, 
connectors from BNC to SMA 

A catalog presents an casy cable-to- 
connector cross reference, featuring 
Belden, Alpha and Times cable to a wide 
variety of RFI connectors. ranging from 
BNC to SMA. The guide from RF Indus- 
tries allows the user to select the appropri- 
ate RF connector to match the cable he is 
working with. The catalog is organized 
first by cable groups and second by the 
types of RF connectors available for these 
groups, The connectors are then divided 
into subgroups by type. 

Circle (302) on Fast Fact Card 


Catalog, supplement describe 
noise-attenuating headsets 

A color catalog and supplement describe 
David Clark’s line of noise-attenuating 
headsets. radio adapters and accessories 
for two-way radios. The 12-page catalog 
provides information and specifications on 
their series 3000, 7000, 7100 and 7200 
headsets and adapters for portable and 
mobile radios. The supplement introduces 
the series 6000 noise-attenuating headsets 
with noise-canceling microphones and ra- 
dio adapter cords. 
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Book provides introduction 
to radio communications 


Communications Systems and Tech- 
niques by Mischa Schwartz, William R. 
Bennett and Seymour Stein provides a 
graduate-level introduction to modern 
communications in general and radio com- 
munications in particular, The book from 
IEEE Press covers AM. FM, phase modu- 
lation, PCM, fading and diversity recciv- 
ers. Many figures are included to provide 
useful design information. 
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Catalog features cable assemblies, cable and adapters 


A 103-page catalog features flexible and 
semi-rigid cables, cable assemblies. adapt- 
ers, ETA/coaxial adapters. waveguide/ 
clamps, phase shiflers, terminations. caps. 
shorts and attenuators. The catalog from 
Astrolab provides descriptions, specifica- 


Guide examines the impact of 
exposure to electromagnetic fields 

“Precision Measurement Technology 
for Safety in Electromagnetic Fields” ex- 
amines the environmental impact of expo- 
sure to electromagnetic fields. The color 
guide from Wandel & Goltermann is part 
of the company’s introduction of electro- 
magnetic field analyzers that measure 
electrical and magnetic field strength for 
personal safety in the workplace, 

Circle (306) on Fast Fact Card 


tions and outline drawings. Selection 
guides for cables, adapters and connectors, 
and a comprehensive engineering informa- 
tion section are included. as well as a 
quick-reference guide and index. 
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Buyers’ Guide contains more than 
1,000 pages; 13,000 products 
Tessco’s wireless communications buy- 
ers’ guide contains nearly 13,000 products 
by more than 170 manufacturers in more 
than 1,000 pages. The guide is fully in- 
dexed with complete specs and guaranteed 
pricing built in. Tabbed sections cover 
infrastructure, mobile and portable acces- 
sories, antennas and test equipment. 
Circle (307) on Fast Fact Card eh 


The ULTIMATE 
oronr.uenoroor PROTECTION... 


beats the quality 


and workmanship of LEATHERSMITH’s cases 


for two-way radio equipment. 


LEATHERSMITH's specially-developed, steer 
hide leather cases are expertly designed by Penn- 
sylvania craftsmen. 


LEATHERSMITH's cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models In 


Rich, full-grained 
leather cases for 


the latest models 
In stock now! 
LOGO IMPRINTS 


IN CHOICE OF 
COLORS 


polished steel and sturdy molded nyton. 


Your choice of covers Is Included in our low,low 


prices. 


“Delivered on time ALL the time!” 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


The 
Right 
Choice 


2 TO 20 RECORDING CHANNELS 


FEATURES: 

* AUTOMATIC START-STOP CONTROL 
-CONVENIENT CASSETTE TAPE 
+INSTANT PLAYBACK 

“SIMPLE LEGAL INSTALLATION 
“DIGITAL TIME REFERENCE 


417 Frystown Rd. 
Myerstown, PA 17067 


$ASC 7 CHANNE. 


DES TOF SYSTEM 


FOR INFORMATION CALL OR WRITE 


3087 Alhambra Dr., Cameron Park, Ca, 95682 
(946) 677-3210 
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Site security 

One method not mentioned in the ar- 
ticle. “How to Provide Security at Radio 
Communications Sites” by Roald Steen 
in the September 1995 issue. can provide 
nearly free. 24-hour wireless video sur- 
veillance. A camera mounted indoors, one 
mounted outdoors or both can monitor the 
premises and give visual indication of any 
problem from prowlers, fire, smoke-flood 
and vandals. This video signal can be 


etters from readers 


relayed as far as 40 miles via radio for 
free. How? 

Many hams transmit live video pic- 
tures. known as fast-scun video, using 
regular television equipment. To enhance 
their communication range, they use re- 
peaters for the video, just as two-way 
users do for voice. These operate typi- 
cally in the 420MHz-450MHz, 900MHz- 
928MHz and 1.240MHz-1,300MHz 
ranges. Most local video hams will gladly 


Dependable solar electric power systems. 


4 


Telecommunications 
Data Acquisition 
Microwave Repeaters 
Radio Repeaters 
Cellular Power Systems 
Highway Call Boxes 
Navigational Aids 


Remote Facilities 


Call for a price quote and 
computerized CAD design. 


UU 


Direct Power and Water Corporation 
3455-A Princeton NE ¢ Albuquerque, New Mexico 87107 


= 1-505-889-3585 or 1-800-260-3892 email dirpowdd @directpower.com 
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NO MORE GUESSING YOUR BATTERY CONDITION 


+ Battery "State of Charge” Computer 

* Designed for all Telcom Battery Applications 

+ Advanced software calculates battery condition 
+ Built-in alarms warn of impending battery failure 
* 12, 24, 48, & 120 volt models available 

* Available with programable relay for: 

* Telemetry 

* Charge Regulation 


* Load Disconnect 

* Voltage Alarms 

* Generator Start/Stop 
* Models from $79 to $129 
* Ready for immediate shipment 


ura oy PHOTRON 
WINNER OF COE TECHNOLOGY ADVANCEMENT AVWARD 


THE BATTERYLITE® 


THE BATTERYLITE 


eet 


285H x1 50Ws10D 


SY “a Irish 
mm Power 
mm. Systems 


A Ae PU CON mac AP ORE CMAN 


111 South Main Street Willits, CA 95490 
(707) 459-6701 Fax: (707) 459-9583 


"Your DC Power Control Specialists" 


Circle (92) on Fast Fact Card 


Mobile Radio Technology March 1996 


allow you to add your security cameras as 
a secondary video input in a time-sharing 
arrangement. If an alarm is triggered, the 
transmitter and camera instantly show the 
problem. Meanwhile, the hams can view 
the security of their equipment and the 
“view oul the window” of a tower- 
mounted camera. These repeaters have 
successfully monitored premises, area 
forest fires and other problems, while 
providing a needed relay point for effec- 
tive communications. Your cost is one 
rack floor space (or space in an existing 
rack), an antenna location on the tower, a 
few watts of electric power and a home 
receiver so you can see the transmitted 
signal. Cable-ready televisions and video 
cussette recorders already are capable of 
receiving the signal with no modifica- 
tions, just a good outside antenna point- 
ing at your site. 

The hams are not “pesky” and will not 
disturb your equipment. They get free rent 
of a site; you and the hams get free video 
security direct to your home or office. The 
cameras can be remote-controlled if you 
like. A cheap video sequencer allows au- 
tomatic scanning of the camera sources. 
The amplitude-modulation video signal 
will not interfere with your other radio 
equipment because these repeater sys- 
tems are highly filtered. Amateur Televi- 
sion Quarterly can put you in contact 
with hams in your area who are video 
active and may want to help with your 
Sile security. 

Henry Ruh 

Amateur Television Quarterly 
Crown Point, IN 
219-662-9369 


Correction: 

Here are a couple of corrections to 
David Ludvigson’s February 1996 article 
“Designing for Power: Using Switchmode 
Supplies.” 

The equations in the middle column on 
page 18 should read: 


Vide out) = [Vide in)|/1 — duty cycle) 
Thus, a 50% duty cycle would result in: 
Vide out) = [Vide in)JA1 = 0.5) 


The equation in the third column on 
page 22 should read: 


I(fuse) = [[{out)  V{out)]/V{in). 


Provide a 
necessary. 


x2 “fudge-factor,” if 


i 
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ofessional services 


PORTA‘TECH TECHNICAL 


121 Crowell Lane + Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
= Current Product Lines 
+ Voice Guard Certified 
TECHNICIANS. * Public Service Trunking 
FOR QUALITY SEAMICL * Surface Mount Technology 


804) 239-3049 


& 


FACTORY TRAINED 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
* FAST TURN 

* WARRANTY 

© $48.00 hr/2? hr MAX 

* PARTS GE LIST 

* RETURN UPS PAID 


Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 és 


3¢ OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVE.LE ROAD SUITE 206 
TALLAHASSEE FLORIDA 32303 
PHONE (904, 224-4551 


MCCON 


Mobile Communications Consulting 
SR MeConuunhey, PE 
Principal 


S017 Chestnut Oak Drive 


Gaithersbury, MD 20878 (301) 926-2837 


28 


Mr. Ranpait. D. Seve, C.E.T. 
FCC. Licessto W/Stip Rapar Exporseaiest 
Meaner WIWCLC 
EMI, REL & IM Trot sLesHooTine 


9305 104rH St. SW 
Tacoma, WA 98498-3826 


Since 1974 Your Factory 


DISTRIBUTOR 


AUTHORIZED [ROAD 


115 BELLARMINE, ROCHESTER, MI 48309 
TOLL FREE 800-521-2333 
FAX 810-375-0121 
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FCC LICENSING SERVICES 


Call today 1 (800) 284-1840 

for a FREE Quote for all of 

your FCC Licensing Needs 
Years of Experience 


{318) 232-9610 1-800-284-1840 *FAX: (318) 232-2270 
3014 Cameron St, Latayette. LA 70506 


FREDERICK G. GRIFFIN, P.C. 


3229 Waterlick Road 
hd 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Motule Radw, Microwave, E9-1-1 
CAD, agmy, LAN 
Dispatch Communications Centers 
Multi Sate Propagation Analysis 


Conmniuaticatious Technology Assuciaies 
1 tirisone of Phapes, See Mattern © Mattern bec 

PLANNING ANO DESIGN: 

* 2-Way Radio 

* MW & FIO 

+ CAD/MDTIAYL/Paging 


PLUS: 

* Complete A&E Services 
* Bldgs, Towers, Pwr Sys 
* Structural Engineering 


Bus i804) 239-020 PD Box - 
FAN tS) DAI) Leng hburg, Virginia 245 


36) * FACTORY TRAINED TECHNICIANS « 


) * SURFACE MOUNT TECHNOLOGY « 
' ® FACTORY APPROVED NATIONWIDE = 
* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED » 
= MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS * 
Route 2, Box 338C * Lynchburg VA 24501 


ERICSSON & — 804-237-3427 


The Art and Science 
of 
Antenna Site Acquisition 


RETCOM brings together all the resources 

needed to create a masterpiece of network 

design options through the site acquisition pro- 

cess. We have been antenna site specialists 

since 1986, providing the most cost-effective 

array of site acquisition services available, 
Let RETCOM do the job for you! 


RETO, INC 


a@ subsittiary of Trott Communications Group, inc. 


1425 Greenway Drive #355 
Irving, TX 75038 
214/550-0320 
Fax: 214/580-0641 


Mobile Raclio 


The journal of mobile 
communications technology 


BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Publisher 

Darren Sextro, Associate Publisher 

Denise Kettler, Senior Promotions Coordinator 

Liz Turner, Senior Advertising Production 
Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Director Advertising Services 

Tammy Kalebaugh, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Kim Bracken, Art Director, Special Projects 

Stephanie Hanaway, Group Director of Ancil- 

lary Products 


Raymond E. Maloney, President and CEO 
Nick Cavnar. Vice President of Circulation 
Barbara Kummer, Circulation Director 

Michele Bartlett, Senior Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 


Carla M. Gamino, 303-220-4244. East region 
(including Eastern Canada) 

Mercy Contreras, Publisher, 303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 

Englewood, CO 80111 

Phone: 303-793-0448 

Fax; 303-793-0454 


OVERLAND PARK, KANSAS 


Joyce Bollegar, 913-967-1840, Midwest region, 

Fax: 913-967-1901 

Rick Kelley, Classifieds, 913-967-1923, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representa- 
tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALIFORNIA 


Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada) 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 


Richard Woolley, international 

Unit 3. Castle Farm Business Centre, Clifton 
Road 

Deddington, Oxford, OX15 ATP, United 
Kingdom 

Phone: +44 (0)1869 338794 

Fax: +44 (0)1869 338040 


MVIROTT 7 Raeee ¥ | CLASSIFIEDS 


COMMUNICATIONS GROUP 
PLACING YOUR 


RAYMOND C. IROTT. PE ee ; cs tei is ae , CLassiFIED Ap Is 
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rs As Easy As... 


1425 Greenway Drive. Suite 350. Irving. Texas 75038 
214/580-1911, Fax, 214/580-0641 
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Pager Repairs pg 110 Classified Ad Manager 
Manufacturers reps a fe . 
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D H Marketing Company 


Rick Kelley 
Classified 

Manufacturers Representatives for 

Wireless Communications Products 


Ad Manager 
(800) 771-3351 Fax 
(913) 967-1923 Rick Kelley 
Classified 
Ad Manager Mall 
(018) 967-1795 tammy Kalébaugh 
Advertising 
Coordinator 
9800 Metca¥ Ave 
Overland Park, KS 66212 


APaue Denwatt - Cannote HoLLinasworth ComPANny 


6015 Lohmann's Crossing, Suite 101 
Lago Vista, TX 78645 


Fax: 512-267-7760 


>a 


TCS Consultants, Inc. 


Communications Systems Design & Engineering 


Feasibility Studies Systems Design 
Project Management Mobile Coverage Plots 


SIT BACK Microwave Path Analysis Microwave Path Surveys 

SCADA System Design Specification Preparation 

AND RELAX Proposal Evaluation FCC License Assistance 
Coverage Testing Signal Analysis 


Let us do 


Engineering Aid Software 30 Sec & 3 Are Terrain Data 
the work for you. 


P.O, Box 884 * Montgomery, TX 77356 * Ph: (409)588-3200 © Fx: (409)588-4434 
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Call Rick Kelley 
for all space 


¥j Mobile Radio Systems /| Microwave Radio Systems 
‘1 Mobile/Portable Data Systems i Vehicto Location Systems. 
“| Computer Aided Dispatch Systems _— | Fiber Optic/PCM 


7 Basic And Enhanced 9-1-1 Systems Transmission Systems 
¥| Telephone Networks /| Full GIS Services 


PLANNING, DESIGN, IMPLEMENTATION 


_. AANM 


10 Woodbridge Center Drive COMMUNICATIONS 
Woodbriagt)eaeog70 CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 * FAX (908) 636-7260 

Offices Nationwide and International 


reservations: 
(800-771-3351) 


or send copy and ad 


materials to: 


Tammy Kalebaugh 
9800 Metcalf 
Overland Park, KS. 
66212-2215 


COMMUNICATIONS 
CONSULTING SERVICES 
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MOTOROLA MSS 


on - rx Cellular Switch rt Engi 
KA : FROWN Se ee ee LOOKING FOR RADIO REPAIRMAN 


. { & Technicians | 
executive search inc, * Microwave Link/Fiber Interconnection between Please send resume to or Call: 
a a I She 


RF PCS/Cellular Systems Engineers, —_°#! & Switch sites — Roy D. Hudgings 
Project Leaders, Mngrs ($50-100K) | * Experience with ISDN, SS7, AIN, Signaling Shores Communications Co., Inc. 
* SE, NE, Northern CA, most Major Markets PCS/Cellular Equipment Circuit PO. Box 2626 


* Propagation/Interference Analysis & Freq & Systems Design 
Planning * Analog & Direct Digital Synthesizers Globe, AZ 85502 


* Frequency Planning in CDMA, GSM, TDMA, _—* Linear Power Amps (Feedforward, Class A/B) phone: (520) 425-5870 
AMPS, NAMPS * Transmitter & Receiver Design 


Visit our Web page and keep track of all Katron Job Openings On Line: 
Web Address - http://www.com/occ/cpkatron. htm! 


1000 Conshohocken Road ¢ Suite 304 « Conshohocken, PA 19428 
Phone: 610-941-6606 « Fax: 610-941-6265 Mobile Radio 


e-mail: katroncorp@aol.com 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PSC / Cellular System Design Engineers 
« RF Engineers & Managers 

* Cellular Techs & Mars. 

* Paging & Two-way / SMR Techs 

* Facilities / Interconnect Engineers 

* Site Acquisition & Zoning Mgrs. 

* Construction & Project Mgrs 

* Executives / VP's / GM's 

* Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 


Pe elated Shi be a 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 
*Managers «Sales Technicians »* Engineers 

Employer Inquiries Invited 


».. Communication Resources, Inc, 
is” The Communication Personnel Specialists 
P.O. Box 141397, Cincinnati, OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail, Careercom@AOL com 


FIELD / BENCH TECHNICIAN 


FCC or NABER Certified 
Current Motorola trunked and 
conventional equipment. Knowledge 
of microwave, telephone, and 
computer systems. $35 to 45 DOE. 


Please Fax resume to: 
800-574-2171 
ATTN: EMPLOYMENT 


Radio Sales Company 
572 Reactor Way A-4 
Reno, Nevada 89502 


/ Communications Electronics Technician = 
The City of Denver, Colorado has positions available for qualified technicians with back- CLASSIFIEDS 
ground and training suitable for 2-way radio communications repair and maintenance. 
Salary range $2,532 to $3,697 per month plus benefits. Job involves maintenance of | t Y 
EDACS radio communications equipment including mobiles, portables, and base sta- nves 0 ur 
tions as well as all electronic equipment associated with a multiple-facility, combined om 
communications dispatch center. Requires graduation from high school or possession Adve rtisi n g D 0 | la rs 
of a GED Certificate supplemented by a certificate in electronics from a recognized 
training facility program and two years of current experience in state of the art electronic 
equipment repair which must have inciuded bench repair to the component level on Where Your 
radio transmitting and receiving equipment. Possession of a valid Colorado Class "R" 
Driver's License at the time of application. A valid Driver's License by another state will Prosp ects { nve st 
be accepted in lieu of this requirement provided the applicant obtains a Colorado Driver's 
License by time of appointment. An FCC license and/or NABER certification is pre- Th e ir Ti me 
ferred. Microwave and EDAC 800 MHz trunking experience is highly desirable. Addi- ase 
tional appropriate education may be substituted for one year of the minimum experience 
requirement. Applicants possessing the highest qualifications in terms of length and 
quality of experience and education will be invited to further examination. Apply Career 
Service Authority, 110 16th St., Den., CO 80202-5206 by Friday March 29, 1996. 
Rick Kelley 
Mobile Radio Technology 
Classified Advertising 
9800 Metcalf, Overland Park, KS 
66212-2215 
Phone: 800-771-3351 
FAX: (913) 967-1735 


MICROWAVE & CELLULAR 
COMMUNICATIONS INSTALLATION 
TECHNICIANS NEEDED 


Competitive Wages, Insurance Offered, 
90-Day Trial Period, 
100% Travel, All Expenses Paid. 


Send resume or FAX to: 
$.C.S.1. 
RT #2 Box 425 * Morgantown, IN 46160 
FAX: 812-597-1930 


TECHNICIAN WANTED 
California Wine Country 
North Bay Area 
MSS-Full Line Dealer is looking for a 
technician with 3-5 years experience. 


TWO WAY TECHNICIANS 
An Established WY Motorola MSS of 35 Years 
is looking tor field technicians with at least 7 
years expenence with Motorola and GE ra- 
dios and repeaters. Excellent Benefits. Fax 
Resume to: 307-473-2501 or send to address 
below: 


Also looking for a salesperson 
with recent experience. 


TECHNICIAN WANTED 
Must have minimum of 2 years exp.with fixed/ 
Mobile eqip.. installation, maim... and component 
level repair of Motorola, Kenwood, Standard. 


North Bay Communications 
468 Yolanda Avenue Suite #1 
Santa Rosa, CA 95404 


Phone 707-528-2757 
Fax 707-523-2035 


Midland, Vertes equip, Send resume to; 
Kelley Communications 
1902 .N, Country Club Dr. Suite # 10 
Mesa. Az 8520] FAX: 1-602-969-2205 


ATTN: Service Manager 
‘Iwo Way Radio Service, Inc. 
418 North Conwell 
Casper, WY 82601 
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TWO WAY RADIO 


TECH/SERVICE MANAGER/SALES 
MOTOROLA 


Authorized Two-Way 
Radio Dealer 


Motorola Radio Technicians 


Largest Motorola Shop in Miami seeks broadly 
experienced and highly motivated 2-way Motorola 
Radio Technicians. Work in the most advanced 
service shop in the State of Florida. 


37 year old GROWING Multi-line Dealer with multiple facilities in Indi- 
ana, Kentucky and Arkansas has immediate need for Mobile & Por- 
table Two- Way Technicians, Service Manager and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Standard, 


LTR & Privacy Plus or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excellent working con- 
ditions and advancement opportunities. Sendresume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE, INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


NEED TO FILL A 
POSITION 
IN YOUR COMPANY? 


We offer long term employment, competitive wages. 
excellent benefits, and soon a new service facility. 


Qualified applicants only should send resume 
outlining 

experience and 
wage history to: 


Ray Fernandez 
Advanced Radio Systems 
7320 N.W. 56th Street 
Miami, FL 33166 
(305) 884-1795 
Fax: (305) 884-1985 


LOOK NO FURTHER! 


Mobile Raclio 


reaches corporate, 


e CELLULAR ¢ PCS 
PERMANENT & CONTRACT POSITIONS AVAILABLE 


engineering, and operations 
* Radio/Microwave 
Engineers Ai 
¢ System Performance | 
Engineers 


af Construction 
Managers 


management across Ren: 
° anagers 


the U.S. & Canada 


each month. 


To recruit at WCE 
in our May issue, 


Call Rick Kelley today 
at 800-771-3351 


¢ VP/Directors/ 
Managers (All Areas) 
¢ LAN Administrators 
* Software Engineers/ 
Developers 
* Equipment Engineers 
¢ Switch Techs 
. (NT/AT&T/Motorola) 
3 //\\. ° Project Managers 
=> 6584N.W.Hwy., Isth,, ~ ° MIS 
~ Suite 1-MRT, Chicago, iL 60631 * Billing 
Phone (312) 774-0001 * Customer Service 


FAX (312) 774-5571 * Operations Support 
E-mail; fsihunter@aol.com si iis 


Employer Inquiries Welcome 


¢ Network Engineers } 
* Interconnect Engineers /4 
« Systems Engineers 

* Facility Engineers 
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GENERAL MANAGER 


Western Communications, a division of West- 
ern Aircraft, Inc., is a growing two way radio 
systems provider located in Boise, Idaho. 
Due toa pending retirement, we are seeking 
a new General Manager to continue our 
growthin the two way radio, mobile, andSMR 
rental, sales and service markets. The indi- 
vidual we are seeking will be responsible for 
managing the sales, applications engineer- 
ing andinstallation and administrative activi- 
ties of our business. Qualified candidate will 
possess a minimum of 5 years successful 
sales experience, 5 plus years managerial 
experience in a high growth environment, 
strong planning skills, previous P&L account- 
ability, an entrepreneurial attitude, strong 
marketing skills and good administrative 
skills. 


We offer an excellent growth opportunity for 
an individual with a strong desire to grow a 
business, a top salary and excellent fringe 
benefit package including profit sharing and 
401k. Please send your resume and salary 
history in strict confidence to our Minneapo- 
lis headquarters. 


Director, Human Resources 
2530 Xenium Lane North 
Minneapolis, MN 55441 


An Equal Opportunity Employer M/F 


BEARCOM, INC. 


The nation's largest radio dealers, Bear 
Communications and PageCom, have 
merged to become the largest distributor 
of mobile communications and wireless 
equipment. BEARCOM is now seeking top 
managerial persons and sales representa- 
tives with opportunities throughout the 
United States, If you have a strong 2-way 
sales background and or managerial 
experience,a 
challenging 
and exciting 
career is 
available. 


Please send resumes to: 
BEARCOM, INC., 
3505 Cadillac Ave,, Suite L-] 
Costa Mesa, CA. 92626 
ATTN: Personnel 


Employment 


CELLULAR TECHNICIAN 
KANSAS CELLULAR, the State's Largest Cellular 
Telephone System. is seeking i professional cellular 
technician. Applicant should possess the following 
areas of experience: 

* Two years experience im 1'M lwo wity or cellular 
communications 
* Ability to install, test, monitor, maintain and 
operate all transmission systems, radio systems 
and auxiliary syMens 
TDMA Digital expericnee helpful but oot required 
* Microwave communications technology 
experience helptul but mat required 
Must be familiar with communications test equipt. 
= Highiy motivated and team orented 
Qualified candidate must be walling to relocate. 
Qualified candidate will receive a full benefit 
package that includes health, dental, viston and 
retirement. Send of fax resume aad cover letter to; 


| Hansas Cellular 


~~ The State's Largest Cellular Telephone System 
Human Resources, Ati: J. Rogers 
621 Westport Blvd, * Salina, Kansas 67401 
Fax: 914-825-3856 
EOt 


CELLULAR SYSTEMS 


SCI provides integrated solutions & on-going 
support to the wireless marketplace. We cur- 
rently have Chicago-based, nationwide & 
international projects in the following areas: 


- PCS 

- RF Systems 
- Propagation 
* Networking 
> GSM 


- Switch Development 

+ Switch Database Support 
+ Software Development 

+ Protocol Development 

+ Int'l Field Support 


Send your resume to: Resource Mgr-MRT, 
Software Consulting, Inc., 4736 Main St, 
Lisle, IL 60532. Ph: 708/960-2947, Fax: 
708/960-2993. EOE. 


SCI 


WIRELESS RECRUITING 


a division of Wireless Resources, Inc. 
2100 Rexford Road Suite 210 
Charlotte, NC 28211 
Phone (800) 409-4509 
Fax (704) 442-0765 
Specializing in Wireless 
und Telecommunications 
RF, Paging, SMR, Microwave, 
PCS and more! 


Paging Network, World's largest 
paging company, is currently seeking 
the following positions in our 
Farmington Hills, Michigan office: 
SYSTEM TECHNICIANS 
Responsibilities for this position include: 
installing and maintaining base stations 
and paging terminal equipment. At least 
one year experience with paging or 
wireless Communications is required. FCC 
or NABER certification is preferred. 
Pagenet offers a competitive salary and a 
full range of benefits. Qualified applicants 
should send resume/salary history to: 


Pagenet-Michigan 


Farmington Hills. MI 48331 
Attn: STEC 
Fax: 810-488-3615 
No phone calls, please, 
Principals Only 


Career Networks 


Recruiters for the Wireless 
& Telecom Industries 


800-JOB LINK” 


Specializing in Sales, Marketing, 
Technical, Engineering, Operations 
& Executive Placements 


PAGING 

System Engineers « Field Technicians 
TSR Paging, Inc., one of the nations fastest growing radio paging compunies. is 
currently seeking Systems Engineers and Field Technicians for the following areas: 

NY-NJ Metro, Baltimore-Washington, Chicago, Arizona, 

Los Angeles, San Francisco and Boston 

Responsibilities include maintaining Motorola PURC, Motorola Nucleus, Glenayre 
C2000 Controlled Transmitters and Glenayre 3000 Messaging Switches. Mini- 
mum | year CURRENT experience in paging is required. Applicants for transmit- 
ter maintenance should have FCC or Naber Certification. Competitive Salary with 
excellent benefit package including a 401(k) plan. Qualified applicants should send or 


fax resume/salary history to: yw 


— 
MEN 
TSR Paging Inc. 


Wo) 


Gables One Tower, Suite 801 
1320 S. Dixie Highway 
Coral Gables, FL. 33146 

joblink@aol.com 


Fax Resume to (800) JOB-FAXX 


Aun: Engineering 
717 Market Street 


Lemoyne, PA 17043 
E/O/E 


FAX: 717-761-8734 


NO CALLS PLEASE! 
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Advanced RF Design, Inc. 
Low Noise Preamps 


150-170 MHz Gain >24 dB NF <0.4 dB 
450-470 Mhz Gain > 18 dB NF <0.45 d8 
Priced trom $65.00 to $70.00 
1 yr warranty 
Call (609) 448-0910 (9 AM-9PM eastern) 


CW. WOLFE COMMUNICATIONS INC, 
WE BUY, SELL & TRADE ALL BRANDS of 
2-WAY RADIOS & ACCESSORIES 


- CLEARANCE SALE - 
We're overstocked which means BIG savings on all our 


Inventory- radios, reeds. elements, base cards. 


Call or write for our current flyer 
406-252-9220 « Fax: 406-252- 0617 
1113 Central, Billings, MT 59102 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 ¢ Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFd mobiles, 
base stations, portables, pagers. repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90" con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
purchase of above equipment. 
4614 E. McDowell Rd. 
Phoenix, AZ 85008 


‘AIR COMM 


Fi 


Order now Tel 713-438-6000 


*Marconi 2955/2957A $5800 
*Wavetek CT 2500 $3500 
Communications Signaling, Inc. 
Call: (800) 423-2565 

or in CA(805) 251-2244 


Radiuy 
SAFARI RADIO 


Monroe 2Wisy Facto Sa 


Low prices - Call for Free Catalog 


1-800-RADIO-80 


MOTOROLA 
PART NUMBERS 


ca. Branco 
PH: 513-773-6255 (i [aaa 
FAX: 513-773-8003 ae 


Compatible Motorola 
Radio Programming 


PA-I Programming Adaptor...$119.95 
* Compatible with "AIB™ unit 
* Rugged steel case 

* Power LED 


“PULL LINE OF PROGRAMMING 


Package Dea! Discounts. 15% 
GP200/P110, HTS0/P 100, STX, 
Gemini, VISAR. JEDI, HT/MT. 
SABER, SPECTRA® RADIUS * 
MOBILES, MAXTRAC*, anc More! 


and o wo ? 
Tradomaris of tAptovola”. dnc. 
PA-III Pocket Programmer...$169.95 

* Micro-Size Design for Convenient Portability ard Field Use 
* Uses Surface Mgunt Technology (SMT) 


PA-TT Programming Adaptor.,.$139.95 

* Contains rechargeable NI-CAD Batteries; Perfect for 
field use and Portable, Laptop & Notebook Computers. 

* Status LEDs: Power On and Charge 

* Power Switch. 

* Power / Charger Included 

* Runs for 8 continuous hours, 
from a full charge 


pa-ill \ 


a \ Order Desk: 


1-800-752-357 I 


Same Day Shipping from Stock! 
Piazic Indust zal a 


141 West Wieuca Road + 300-8 + Atlanta GA 30342-3251 * Tech Info: 404-252-3340 + FAX: 404-252-8929 


Circle (100) on Fast Fact Card 


Motorola SP10 Radios 
Hurry while supplies last! 
VHF models as low as $159 
UHE models as low as $175 


SS. pocanis snpusraies 


potas gystrie® Color Literature Available, 


Plus, hundreds more radios in stock and ready to ship. 


Call 1-800-875-5109 
Communications Service Co. 


MOTOROLA 


We specialize in agriculcure, industrial, public safety and entertainment. 


Circle (101) on Reply Card 


A 
cue 


ANNOUNCES ITS 1996 
RADIO EXTRAVAGANZA!!! 
EVERY RADIUS MODEL ON SALE NOW!!! 
TH 


CHECK THESE DEALS OUT 
SP10'S PORTABLES FROM $149 EA. 
8 CHANNEL P110'S W/SCAN START @ $396 ea. 
40 WATT SM SERIES MOBILES START @ $275 ea. 


CALL FOR YOUR QUOTE TODAY! 


Circle (102) on Fast Fact Card 
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Labels for pagers, cellular phones and two-way radios 
Bar code and printing systems. 


Call us for free samples 


ADVANCE LABEL & TAG 
— 1725 N. McDonald St 
A Lorn McKinney, TX 75069-8230 


FAX: 214-548-2518 


1-800-466-5345 1-214-542-5345 


"Our years of experience are your best Insurance” | LP 


At 
Wholesale 
Prices 


GENERAL 


Buy 
Direct E 
COMMUNICATIONS 


DISTAIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


Largest Inventory * Quality Service « Fastest Delivery & Best Prices 
5157 Anton Drive « Madison, WI 53719 » 608-271-4848 * FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 


Mobile 
Commumeahons 


ALINCO ICOM KENWOOD YAESU 


Export models and 220V chargers. 


Alinco 
Motorola 
Selectone 


NSI Ltd TO ORDER: 
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Trunk Motorola Radius Radios 


New, low cost trunking logic 

No special site controller required 

All features software controlled 
Dispatch and interconnect capable 
Detatled installation instructions 
Only 0.8"L x 0.68"W x 1.13"H 


Shown Actual Size 


from... 


$39 


Voice: (800) 438-7865 Office: (914) 245-1128 
Fax: (914) 245-2382 
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with your company's logo, Warranty labels for batteries. | 


MADE IN USA 


ART# 5646M 


MOTOROLA 


DJ-680 V/U Full Duplex handheld for SmarTrunk-[1® 
CP-50 VHF or UHF handheld 5W with DTMF keypad 
ST-852 SmarTrunk-[1@ Digital Trunking Controller 


B Poccnn 3B0HNTEe: 


8613 14th Av $ 124 TEL: (206) 661-1197 Te/@ane (383-2)46-27-65 
| NS 9] Seattle WA 98108 FAX: (206) 924-0448 Fax your order today! 


Fax Back System: (914) 245-1194 


Equipment for sale 


CELLULAR & PAGER LABELS Ff; 
I 


---------------+ 


FLIP-PHONE 
ELIMINATOR 
CHARGER | 


4 
a) 
rT) 


td 
> 
* 
— 


$8.95 EA/124 
{310} 809-5090 FAX (310) 809-1248 | 


REMOTE CONTROL 
ANYTHING... 


Anywhere, with the PT8-OC 
POCSAG Remote Control Switch. 
Uses standard paging messages 
for control of up to 8 outputs. 


+ 


To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 


USED RADIOS 

at Low Prices! 
* MICOR *GE 
* MITREK *RCA 
* PORTABLES +« ACCESSORIES 
* MOCOM 70 TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM 
* RPTRS * BASE STATIONS 
Large Quantities » (817) 433-5452 


CENTRACOM II 


-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 7 days. 
CENTRACOM Il 
Reprogramming and 
Used Parts 
NORTHEASTERN 


Communications, Inc. 
Waterbury, CT 06708 
203) 575-9008 


VET ECG 
1-800-249-1250 


Radiuy NOBODY SELLS 


MORE FOR LESS 


5 


MOTOROLA Radiuy ers 
BELOW DEALER COST 


OVER 


$129.00 10 


IN STOCK 


WETEC ELECTRONICS 


WE HAVE A COMPLETE STOCK OF Larsen Antennas 


THE BEST PRICE Radius Dealers Welcome! 
THE BEST ANTENNA'S 


WE'LL BEAT ANYBODY'S PRICE ON 
HIGH QUALITY Larsen PRODUCTS 
if 


Larsen Antennas 800-249-1250 
LOWEST PRICES ON PLANET EARTH: 


@eeeveeeeeeeoeeeseeeeeeeeeesd eecoe e@eeeeoeoeoeoeooones 
Circle peti on tesiy Ae 


BUY ¢ SELL ¢ TRADE 


Special Moving Sale « Clean Working Equipment 


Sometime in March, we will be moving to our new 6 acre, 20,000 sq. ft. facility in Ferlow, AR. It's about 16 miles east of 
our present location. We would rather sell most of our inventory before it has to be moved. So, now for a llimited time, we 
will offer you special deals while supplies last or we have to move it. 100's of items not listed. Call for updated list. 


LOW BAND BASES & REPEATERS 4 MASTA Il 100W VHF RPTR...........-.--. a . From $1995 

30 Micor 30-50 MHz 100W coccsscscccosse-s ; _... From $ 995 5 EX || Bases 30-60W Most Brands ............cccs senses From $295 

25 Mastr Il 25-54 MHz 100V¥ From $ 995 15 MOCOM 70 Base 45-110W Most Brands ssersecensevennnissesennssesvornse PFOM $195 
f ae taki a ‘ Sih a 2 DELTA Bases 60-100W Most Brands ......... From S695 

3 Micor 30-50 MHz 375-700W....... From $1495 

3 Mastr Il 30-50 MHZ 350-500W ... From $1495 | MOBILES W/A=With Access, N/A=No Access 


20 MOCOM 70 Consolties 30-50 MHz 60-100W From $ 295 arr arti deavecienar:<_ cn 
0 GE EXEC II 30-50 MHz 60W .. From § 250 50 MICOR T45RTAGOO0AA Call 
3 GE DELTA-S 36-50 MHz 60-100W From $ 595 30 EX 11 35W aeer Call 
5 MICOR REPEATERS 110W 36-50 MHz From $1495 a“ 
LOW BAND MOBILES eee tee 
20 MOCOM 70 25-75W soteaonienasetics ‘i From $35 
60 SYNTOR X-9000 29.7-53 MHz 110W WIA $795 30 GE MASTR Il 7SW s WIA $200 
50 MASTR II 25-30 MHz 100W ... . WIA $50 150-175 MHz 
300 MITREK 39-50 MHz 60W S-90 4FO SCAN .. WIA $65 4/$200 | maSTR II 100W @CH ar W/A $150 
200 MITREK 39-50 MHz 60W STD 4 FO WIA $125 4/8400] 49 MASTR Il E 100W BCH CS WIA $100 
25 MITREK 30-39 MHz 60W S-80 4FQ SCAN . $100 4/S300 |x Ex) 100W ACH .. oe olaninlarsnduemi WIN RIOD 
25 MITREK 30-39 MHz GOW STD 4FQ.............. WIA $150 25 MOCOM 70-45W N/A. coe patie His .. From $35 3/$100 
10 GE DELTA-S 36-42 GOW 8CH STD..... F ’ rave vw WIA $150 40 MOT PAGC-RT ........... A ee go ere, 
5 GE DELTA-S 42-50 MHz 110W 8CH STD ...... WIA $295 15 MASTA II PLL DIGITAL GOW . be cosine WHA $200 
200 GE EXII 36-42 MHz 6OW......... WiA $50 5’$200 | Misc ITEMS 
100 GE EXIl 36-42MHz TOW ....... W/A $75 4/$225 [20 GE VOTERS sie From $295 
50 MOCOM 70 36-42MHz 60W ..... WIA $50 5S200 110 MOT T-1600 DC or Tone Remotes - From $200 
20 MOCOM 70 36-42MHz 110W - W/AS75 3S200 | 20 MOT T-1379-1383 DC or Tone Remotes From $50 
25 MOCOM 70 36-42 MHz 60W .. . WASTS $200 [125 GE MASTR CONTRLR Tone or DC Remote From $250 
20 MOCOM 70-3036 MHz 110W . WiA $100 25 RACOM 1600-0.2, 6.7 Voice IDer . ee .. $50 
OTHER BASE/REPEATERS, PAGING TX 20 MOT T-1902 -1904 Tone & DC Remotes From $100 
10 900 MHz GE Digital Paging TX 45wW Call FCC 1ST CLASS RADIO TELEPHONE « GENERAL CLASS WSRHL * 30 YEARS IN COMMUNICATIONS 
3 MOT TRITON Bases HF-SSB8 125W 1.6-18 MHz Local & Remote ., Call % 
10 GE 800 MhHz Trunked or Conventional RPTR45W Programmed wiall a iaits, Witlenien oo ast. seed INFO: 501-835-7066 


800 MHz Channels From $2500 FAX: 501-835-8766 
** ALL EQUIPMENT basi AT $100 OR LESS, SOLD Eada a INC. z ORDERS & BIDS: 
CALL OUR SPECIAL SALE LINE FOR DETA A Wane | Aka ¢ sicAR ee 492. 
501-834-4848 8718 Wilhile Lane « N, Little Rack AR, 72120 Se 800-423-3858 
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Classified ~~ Equipment for sale 


Because it's. the bottom line price that counts. 


* Conventional 
* Trunking 


Paige Tim = Sheila 


FAX: 205-539-1663 
* LIR CALL FOR 


=Shart => 
COMMUNICATION 


Distribution Center 
3403 Govemors Drive 


sk RCW IS NOW ON-LINE yy 


FREE for qualifying dealers. Call or Fax 
Request for FREE Software & Access Code! 


(800) 726-9015 » (612) 884-8352 
24 Hour a Day FAX (612) 884-8356 
CHECK US OUT ON THE WEB TODAY 


Huntsville, AL 35805 


NOW Featuring MX-COM 
We are a Value-Added Distributor 
for MX-COM 
¢ SCRAMBLERS « ANI Systems 
e And Other Integrated Boards 
* We carry a large vanety of Brand names such as: 
Antenex, Astron, A.W. Cases, Decibel, Jbro. 
Maxon, Midland. MX-COM, Tekk, Telex, 
TCC, TPS, Vertex, Relm, Ritron, Cable. 

* We have Flat Rate Repair Service. 

* We Do Installations of MX-COM boards 

* Your One Stop Warehouse for All Your 
Communications Equipment Needs 


1-800-548-2484 


WHOLESALE PRICING 
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http:/www_radiocornm,.com * Wholesale Prices to Dealers Only 
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RADIUS PRICE REDUCTION 
TONS IN STOCK - MORE ON THE WAY - WE NEED OUR SPACE! 
OUR PAIN IS YOUR GAIN 
HUGE DISCOUNTS! EVERY RADIO INCLUDED IN THIS SALE! 
SP50 - PLO - GP300 - M10. - M120 - GM300 - GR300 


ALL ARE IN STOCK AND CAN ABSOLUTELY BE SHIPPED TODAY! 


SPECIALS 
SYNTOR X 9000 30-50 Mhz $995. STX SMARTNET $1495, 


WE HAVE A LIMITED SUPPLY OF NEW & RECONDITIONED RADIOS 
HT600/VISAR/HT1000/MT2000/MARATRACS/SPECTRAS/MAXTRACS 


MOTOROLA TRUNKED RADIOS 
MAXTRAC 800 & 900 * SPECTRA 800 & 900 * MTX 800 & 900 
VISAR * MTX8000 * MTXY9000 » MAXTRAC-DUPLEX/PP LO00X 
ALL ARE IN-STOCK FOR IMMEDIATE SHIPMENT AT LOW PRICES 
RADIO EXPRESS, INC. 
INFO 703-266-1928 FAX 703-830-8710 ORDERS 800-545-7748 
MAJOR CREDIT CARDS ACCEPTED - WE BUY LATE MODEL MOTOROLA RADIOS 
Check our WorldWide Web HTTP://WWW. Internext.Coni/Radio/. 


Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 
Shipping Address: 


Circle (109) on Fast Fact Card 
3605 Loren Whitney Drive 
Massaponax Business Park 


f= ME CHEM 
NN ELECTRONICS 


All equipment is sold in working condition, unless otherwise stated. 


Portable Repeaters VHF and UHF, DES/DVP & PL Secure Modules 
Secure Multimode Radios in Discrete Hard Cases Code Processors 
Securenet Portables, Mobiles and Fixed Equipment Voice Protection 
Securenet Spectratrac Recievers and Comparators — Station Control 
DVP and DES; DES/XL Key Loaders Line Divers 

KVL Cables Modem Cards 
Surveillance Accessories Ganshia: Inickiabe 


Dell Star Audio/Visual Transmitter Receiver Systems 
Magnavox UHF Link Equipment CALL FOR MORE INFORMATION 


We have the R1801 DAC for your programming needs. Call us with your requests. 
Phone: (703) 891-0569 Fax: (703) 891-0538 


We accept VISA and Mastercard 
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LET'S TRADE PAGERS 


YOU neep 900 wuz 
WE weep vue 


WE DO PAGER REPAIRS 
$10 LABOR + PARTS 
BLC communications 


TX 810 239-PAGE 
FAX 810 233-7192 


E-MAIL bcampbell @ genesee.freenet.org 


COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 
~ 602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005, 


Specializing in Automated Paging Equipment 


Bus; (804) 798-9128 
EARL T Van STAVERN Sales Calls: 1-800-633-8844 
Chairman & Sales Manager FAX: (804) 798-5114 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS $9.95 


MAXON, TEKK, UNIDEN/7warking days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Ad, Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


SALES W vertex SERVICE 


99 Channel Mobiles 
Dual Band Portables 
Trunking 

Volume Discounts 
nM Satcoms *¢ SCADA 
ft — CCTV Equipment 


D Se GLOBALCOMM 
TECHNOLOGY 


—_— 
Orders: 1-800-863-8625 
Info: 713-729-2000 
Fax: 713-729-4141 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


Ome DdOaen does DO EasasdeeEeDEeEeoDUssteoEscoDEaeeD 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


“Classified = ————S Equipment for sale 


EEERERESERERESESEREEES 


moToROLA Radiuy 
NOW 50% DISCOUNT 
SP50 ALL MODELS 
HURRY WHILE 
SUPPLIES LAST! 
WE WON'T BE UNDERSOLD! 
WETEC ELECTRONICS 


1-800-249-1250 


Model SVR-200 Synthesized UHF 
Vehicular Rep eater 


», *Synthesized-All parameters PC pee 

*Motorola PAC/RT® fully compatible 

¢ "First man out" with priority sampling 

*Muhtiple vehicle operation: up to 256 units 

*LTR®, EDACS® & Motorola trunking compatible 

* Optional remote channel steering via DTIMF 

* Easily interfaces to any make or model mobile 

* App notes available for most public safety radios 
¢ Public Safety - Wide area coverage without satellite receivers 
¢ EMS -Paramedics maintain communications even inside buildings 
¢ Utilities - Crossband repeat works with existing lo-band systems 
¢ 800/900 Trunking - Mobile coverage with a low power handheld 


¢ Fleets - Eliminate pagers, cell phones and missed calls. 


Vis eT 1198 Pacific Coast ‘i 
Suite D-286 5, 
PYRAMID Seal Beach CA 90740 


COMMUNICATIONS (310) 430-5892 


APA AARAAARAARARPAPHAAAHALA 


SALE SALE SALE SALE 


Mocom70 - 44.34MHz - no head/cables best otter 
Regency BTL-304-37.56 MHz - Clean Meo & power cord 100 
Johnson Fi4-540 - NEW - 151.535, holster, batiery & charger t40 
Flogency BTH2OTB - 152.975 - Desk Mic. 20 walt #20 


USED EQUIPMENT 


¢ LTR & Motorola 


Formerly Antenna Farm Communications Supply 


* Conventional & Trunking MOCOMIO wpe encater BPS BS REW 
¢ Site Equipment Pulsar T1878 C IMTS Extra nice 125 
7 MOXY D3GG2A1000BK, nice units, 25 walt 90 


¢ Paging Transmitters 


TERLING 


Rodicom MXS156-ACC. intemal 2805 decoder no mics 60 
Fujitsu FTM15-2588L. clean units, on ROC chants 100 
Aiton AT-450, 2w wilh tone, chgs, O-ring & bell loops 75 


aun 


HELIAX® 


Standard C731L. tone, chg-Sold as pair only, both lor 175 
MUNIC ATIONS Shinwa SH405G, 5W, prog chg, mk 190 4 
ia Johnson ZX2482. NEW. drop-in chg., good cond 75 Coaxial Cable 
Connectors 


Mike Malone 
1-800-786-2199 
FAX 214-562-7957 


noo = tS 


Maxon SP2850, Sw. 10ch., prog. dron- 2d CONG 190 
Maxon Cp 520HD. 5w. 4ch. tone, on a) 

Uneden SPU416 2w16 ch cropin ong & 
2 Ritron ATE45C-+tone, DIMF pad. charger 10 
6 GE Mastr i, dean. heads and cables, wilt Xty clerents 
6 Jotraon Trarscom Il 752, <cn. tone-on 464 300 & other treq 100 
3 Wison WU1514S, ACC. intemal secode smart clean 75 
1 Regency MCU 34. NEW a Sox 100 
1 Ragency XLU-1515, Prog - NEW in box 175 
2 Wilson Wh2507S- New in box » 120 
MUCH MORE 


Call, write or fax for full list 
PATRICK ELECTRONICS, INC 
3701 Old Jenny Lind 
Fort Smith, AR 72901 
501-646-6141 fax: 501-646-6142 


x) 


Cable 
Assemblies 


HELIAX 
Accessories 


Radio System Analyzer 


Calculate range and fude margin (30-999MHz). 
Caleulate intermods to three transmit seventh 
order, Save site files and print reports, $49.00 
RICOM 
3433 Windmill Road, Leesville, SC 29070 
(803) 532-4300 


Buy & Sell 


Motorola, Uniden, E.F Johnson, Kenwood 
Two -Way Radios and Systems 


¢ Competitive Prices 
° Best Service 


1-800-255-6222 
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Used Equipment For Sale 


CTI Pagemaster Phase I|Analog/Digital 
paging terminal, 3 Trunks, TX Steering, 
Modem, Page Repeat,and Voice Prompts. 
Purchased Originally for $4,895, (2) Units 
at $2,600 each. Like New. 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 214-278-5085 
Garland, TX 


ICOM F30/40LT Portables. 
(New lower prices....FREE) com: 
Stubby duck antennas now in stock. 99 channel text 
upgrade to your F30/40LT. F1020 VHF mobiles now 
shipping. ICOM bought, sold & repaired. Call for details 


>. SWS Security (410) 279-4035 


For Sale 
5 Channel E.F. Johnson 800 MHz Trunked 
System, complete with IDA Billing Package, 
Rics, Combiner and Antenna System. Lo- 
cated at Premiere tower site offering the 


CTI DID/SMR 3-5 interconnecvInterface 
with Port Steering. Purchased Originally 
for $3250.00, (1) Unit at $1750. Like New. 


best coverage from our 550 foot antenna 
site at Charleston, SC. 


CES DID-50 Selector Level Interface unit. 
Purchased originally for $720 each, (3) 


ts at $350 each. Like New. 
ane Send to MRT Box# 946 


9800 Metcalf Ave. 
Overland Park, KS 66212 


Call Stalvey Communications at 
803-546-2337 and ask for Rod Stalvey 
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Classified Equipment for sale 


It makes CENTS to 
advertise in Mobile 
Radio Technology! Call 
Rick Kelley to find out 
how your business can 
profit! 


800-771-3351 


AEA tux: Q]3- ® 

AS ON Sean Fax: 913-967-1735 

CORPORATION Camm. Spec 
Connect Systems = 
Create sd R&R USED RADIO 
Cushcraft/Signals wi, 
Henry Cables 216-759-1755 

; — : FAX: 216-759-5220 

JBRO 2 Uniden APH VHF Portable w/chrgr .. $75 ea. 
Kenwood 2 Motorola MT-1000 16 CH UHF ae 
Larsen 2 
Maxon 

pe RO Reyer 1 ‘Motorola HT- 4000 UHF, charger . 

/ oy Maxrad L 

MAXRADS Log 1 Motorola HT-600 2ch, VHF w/chrgr, mic, 
State of the Ari Antennas Solar Panels $350 
Telex 8 Uniden AMU150 KT mobiles wiaccys 
beth . $125 ea. 
YAE SU TPS = 5 Plectron Alert Monitor R-900 VHF .. $125 ea 

Uniden 1 EF Johnson VHF Base Station 


Wavetek 3 Motorola Micor VHF Hear Base 
some have dual Reve $595/S695 


1 Motorola Micor 330 watt 42-50 MHz Base... 


TOLL-FREE (800) 877-7979 
1 GE Mstr I 330 watt 30-36 MHz Base 


IENRY RADIO ae 
100 GE Mastr I! wiaccy’s 36- 42. -. $25 ea. 


<==, 2050 South Bundy Drive 50 MOT. Micor 36-42 .. suns $50 €a. 
(| er" 8) Los Angeles. CA 90025 50 MOT. Mitrek 36-42 many accy’s wv $50 @a. 


be — ee 50 GE Exec || w/ accy's 
FAX 310-626-7790 GE PARTS, HEADS, 


CABLES, SPEAKERS 


MOTOROLA 
USED EQUIPMENT 


«LTR & MOTOROLA 
* Conventional & Trunking 
* Site Equpment » Paging Transmitters 
*EFJ * Kenwood * Uniden 


Mobiles _ Portables 


BUY DIRECT AT 
WHOLESALE PRICES 


* QUALITY SERVICE 
* BEST PRICES 
« LARGEST INVENTORY 


Di" ANI products turn any 


dispatch radio into a complete + FAST DELIVERY 
Meet management CAD system. Buy-Comm-Co, INC. 


(G02) 585-3900 
FAX: (602) 585-6900 
1-800-347-4121 
29669 N. 45th St. « Cave Creek, AZ 85331 


Just combine a series of our new MXP25.3 
modules, the MXP10 PC dispatching card and 
CADi™ Radio Bulletin Board software and you can 
manage a fleet comprised of hundreds of mobile units. System 
features include: ANI, remote status, man-down or other emergency 
alarms, Stun, SelCalls, and Over The Air Programming (OTAR). 


To receive free product bulletins or a list of Master D>] 
Distributors, call us direct at 1 800 638-5577. pep 
MX-COM, INC. 


MiXed Signal Modules and Systems 


150 9002 REGISTERED 


See us at IWCE Booth #2047 


TECHNICIAN WANTED 
Must have minimum of 2 years exp.with fixed/ 
Mobile eqip., installation, main., and component 
level repair of Motorola, Kenwood, Standard, 


Midland. Vertex equip. Send resume to: 
Kelley Communications 
{902 N. Country Club Dr. Suite # 10 
Mesa, Az 85201 PAX; 1-602-969-2205 


FLEET MANAGEMENT 
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COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements, Call for 


prices 


Any desired Frequency available 

for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 

Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


“ARE WHAT WE DO BEST!" 
© Pager Labels © Barcode 
e Cellular Labels @ Serialized 
© Software for Back Labels 

@ All types of Custom Labels 


cai: Anchor Graphics Mktg. 
Tel: 214-242-0439 FAX: 214-242-0959 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


PC202S VHF PCS Port. w/new batt 285 
1/4KW GE. sta, blower $25 
Mastr !l base sta y $25 


GE Mobile repeate wicable ati 
MPI UHF 4W tech special 5/100 


MP! B-unt multicharger. checked $40 
Rangr 450-470 less acc. 100W $325 
Delta-S 136- 155 less acc. 40 W $100 


Delta-S 450-470 less acc. 100W 
ov 


s 
panel 16 ch scan 
MLS+ Control panel 8 ch scan S65 
MLS -1 Cont, panel 16 ch no scan $60 
Speaker mic. PCS/MPA‘MPD/MPI $35 
Phoenix-SX VHF 16 ch. scan no ace $125 
Phoenix scan accessories 


$-990 126 ch 
S- 950 128 ch. head 
MPS/MPR/MPXYMPUMPD ira ee 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


Convert any handheld or 
mobile radio into a simplex 
or duplex repeater system. 
Ideal for setting up short- 
term emergency service 
repeaters at remote locations "Phone 408-438-2788 
or disaster sites. SPECTRUM FAX: 408-438-6027 


* NEW LISTINGS * NEW LISTINGS « 
* NEW LISTINGS * 
50 Milreks 30-39 Pi. 110 Watt, Good condition 
50 14216 Radius. 42-50. 16 Ch. Scan. 60 Watt, VGCong 
6 Syntor XX 30-50 110 Watt w/contro 


$300 ca 
$275 ea 
s In Mic 


1 Mcor, 330 « 


B00" 6 GH? fem 


10 1605 vein 2 
Call Charles atCMC Enterprises, 910/769-2885 


WANTED: USED RADIO 

SERVICE MONITORS 

BUY/SELL-MOTOROLA/IFR/ 
CUSHMAN/WAVETEK 


SALE: MOTOROLA R-2038/D/HS 
$6,250.00, MOTOROLA R-2200/8-4, 
500 IFR-1000S-$3,500, 
IFR-1500-S-$7,500, 


RF IMAGING AND COMMUNICATIONS 
408-929-2244 Fax: 408-929-0962 
PAGER: 510-498-6875 


* ANI/ ENI 90 Digits Each 
¢ 9-26 VDC @ .5ma 

¢ Mic Mute / PTT Output 

« 1 kHz Tone Feature 

* CWID Option 


Emphasis is on Quality & Reliability 
P.O. Box 2020 « Pollock Pines, California 95726-2020 


AE-1 .... ANI / ENI* 
High Speed DTMF Encoder 


The AE-1 is a High Capacity MICRO MINIATURE ANI / ENI DTIMF ENCODER designed into a 
micro computer to generate the most precise, clean and transit-free DTMF signal ... 


The OPTIONS and POSSIBILITIES of theAE-1 are ENDLESS! 


Being familiar with the PIPO ANI VER 4.0 features, any DTMF string configuration _ 
of pauses, waits, delays, speed adj., xmtr ptt, Memory connect and more are 
possible. Superb engineering and surface mount components allow this 
unit to fit into the smallest radio, hand held or even a microphone. 


FEATURES EASY PROGRAMMING 
© Non-Volatile Memory * Free Factory Programming 
* Micro Miniature Jack / Plug * Field Programmable 


e 5, 10, 20DPS Or Custom Time Base * PC Programmable W/Pipo Software 
* Programmable From Pipo 

DTMF Encoder / AE-1 Programmer 
*Re-Programmable Anytime 


* ANI. Automatic Number identification 
* EN|__ Emergency Number identification 


Pipo. Communications 


HAy- 


International (USA) 
0 PAGER CRYSTALS 


0 COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 
= Recrystalled 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 


1438 CoxAve., Erlanger, KY 41018 
(Greater Cincinnati Area) 


“Precision Quaility Quartz Crystals — 
Made to your Specifications" 


Circle (116) on Fast Fact Card 


Equipment For Sale 
3 DB4379-4 UHF Combiners... 
2 GE Mastr || UHF 100W Commu 
repeaters with CSI|-32 tone panel .............. $1400.ea 
1 GE Mastr il UHF 100W 1 user Rptr ........- -. $1100.¢a 
20 RCA 500 UHF 100W repeaters .................... $300.ea 
15 Maxar/Moxys UHF DCS (exc cond) $60.¢a 
Kay Communications 
PH: 517-751-5802 FAX: 517-781-2773 


$3750.88 


ever! 


CALL 916-644-5444 


or FAX 916-644-7476 
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Classified 
WHY PAY MORE? 


RECENT ARRIVALS MOTOROLA 
MOT “SABER” SURV. MIC/PT'T COMBN EAR PCE (ZMN6032) _. NEW $%) " " 
Ss MOT “SABER” HDSET + ACCY ADPTR/MI ROSE (NTNS213) .........-.. NEW $35 M208 Ss 
y MOT KVLUKEY VARIABLE LOADER ACC'Y) (DVPIDES) The "Heath" 1 
MOT “SABER® CABLE (TKN 8500) a NEW 535 
A MOT “MN/STX” CABLE (TKN 8209) _. NEW $20 Kit Has “y A 
J MOTSYNTORYSYN*X (MCN POX” CABLE (TKN 8229) NEW $20 Returned * ; 1 
MOT “SYNTOR » X9000" CABLE (TKN S831) NEW S§ — % Vv 
4 MOT “MICORSPECTRA-TAC/ MX RPTR CABLE (TKN8210) ce NEW 820 ' 
MOT “SPS0P RAPID CHRGR (HTN9O13) ee ™ ™ 
E MOT “SABER” RAPID CHRGR, FUNIT (NTN4734) NEW $95 Johnson AVENGER E 
MOT "SABER" RAPID CHRGR, 6-UNIT (NTN 4798) -- $300 ae - Model: D33LRA77A5CK 
MOT PPSOOX ¢T2SCPC-B3) LOW compl NOC tN y..seeeneenmeeeneneeee $200) 99F Digital Display 146-174 MHz 25W 8F* 
MOP PPLOOO 1 TISISA-BS) 20W compl, rot testes ‘ asitetegssa ROO 
MO "MAXTRAC DUPLEX 12535 CPA...D4D6 compl net tested acs snensen SEDI 148-174 MHZ 440-475MHZ T 
MOT "MEX 8008 HVCLASSIC" , amepeamnrntsstein) eneeniphcortenning COIN Qty, 25W 40W 25W" 40W 1993 i 
PACT RATIO ESERIES': v canssypreresurressnnoseeusconsnsoseusmensetisonssnsonracienenin CALS PRICE REDUCTION: 12.5 KHz : 
MOT “VISAR® SOQ) MHz Trunkel apgeaptireest ivosrnay Pele ” eae NEW (as kit) , Hi 
g MOP ’MITRER® VHF LOOW DPL W/SYS, 90 Acey ,., enim SAO 1-2 250 275 250 275 w/ accessories 1 
MOT "M" Senes HD MIC (HIMN 1035) Wiscutl a .. NEW $35 
BD sMor-aicx® seRuEs Mic evan 1030) Wiscutt .NEwsss | 39-9 225 250 225 250 | 
{ Mot POWER SUPPLY, HIPOWERI"M SERIES (SIM ww TPN11561 S50 * 400-435 MHZ + 465-500 MHz also Build Your Own: $225 I 
Ss MOT “M” SERIES POWER CORDS (SIM TO HKN9137) ee RSS ey Ss 
MOT "M” SERIES POWER CORDS Base Sta (HKN9139) __. NEW $8 We Build: $250 
MOT “HTQ00" SERIES |- UNIT RAPID CHRGR (NTN4633: 340 Ae eee nanan ‘ Warranty: 30days 
N N =f : 2 : 
| MOT “HT 1000" SERIES |-UNIT RAPID CHRGR (NTNIIT1) NEW $35 — vila : UAE ART i 
MOT "MXUSTX™ L-UNIT RAPID CHRGR (NLN&XSS) q _. $30 OGRAS G AVAILABLE 
A MOT SABER 1450 ME SWI2ME <100 25 KHz RADIOS (WB) IN STOCK ALSO "Convertible to 16F A 
MOT” MT 2000450) MHz W486 CALL b 


WE STOCK "PL", PAGING REEDS, AND CHANNEL ELEMENTS 
CALL FOR LOWEST PRICES 


AIR COMM (602) 275-4505 * FAX: (602) 275-4555 


TWO-WAY RADIO SALES. 4614 E. McDOWELL RD. - PHOENIX, AZ 85008 


Circle (118) on Fast Fact Card 


(e) DIESEL 
GENERATORS 


KX 1 lett 

FER CONTINUOUS DUTY. 
Reconnectable, fully enclosed, integral base 
fuel tank. Complete with full instrument panel, 
safety shutdown system and cold start pack- 
age. With or without heavy duty trailer. Low 
hours. Certified load banked, excellent condi- 
tion. Original cost $51,000. $7,900.00 FOB 
Naperville, Illinois 


AREAWIDE COMMUNICATIONS 
William W. Edelstein » (708) 970-0000 


Delays power-down after 
ignition has been turned off 
Installs easily inside any 
radio 

Programmable Time Setting 
Dealer Pricing Available 


5 


5 AMP 
@ Continuous Equipment Wan ted 


336-682 PAGERS WANTED 


1-800-336-6825 
Mastler Card * Visa * Discover * American Express Accepted 

BUY, SELL, TRADE, NEW & USED PAGER 
e Convert VHF UHF to 300 MHz 


Hours: Mon. thru Fri. 8:00 a.m. to 7:00 p.m. E.S.T. 
D&L Wholesale Center * 3512 Cavalier Dr. * Ft. Wayne, IN 46808 

e Complete Pager Repair & Recrystaling 
e Fast Turn Around Time 


e Refurbish to Factory Spec’s on All Brands of Pager's 
e Password Removed 


CELL-PAGE REPAIR INC. 
954-963-1144 Fax 954-963-0770 


Circle (119) on Fast Fact Card 
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77 ee ee ~ ui r 
ATTENTION DEALERS quipment for sale 


Inventory Clearance Sale. New and Used (ni ow, here’s a oetch! | 


3 i Qty Myweacrunn Mooe# Descoenon 
Equipment at or below net price. 3 Kyodo —-KG-106 ——-‘Uhttull duplex mobile 
i i Ss ® 5 CTl Phase Il Paging/Mabile Terminal 
Including Midland, Standard, Yaesu/Vertex, SHRGEOU ARD | aeecatl ies Pte 
Maxon, ICOM, Kenwood, Job Com, RCI, has 1 Bid = Watt Meter 
utomatic (ON/7/IGA timer avnich Slim- - 2x Repeates 
Page Com, ond King. a ye: two-way races. cellular phones a ka pete gy ates 
Please call (803) 546-9351 EASY TO INSTALL. 3 — ie Aebarson Inipone 
ee > 7 x" NAN * 5 Milcom PSH6K1-C1 Power Amplitiers 80 Watt 
PARKER ELECTRONICS NO IGNITION SHEECH CONNECTION 6 Milcom P9-2K1-C1 Power Amplifiers 80 Watt 
PROGRAMMABLE. 2 Telewave — M1018605TRM 800 MH? 5 Channel Combines 
P.O. Drawer H, 619 Front St. IE AINUTES O18 HOURS! 7 Astron RS-50 50 Amp Power Supplies 
Georgetown SC 29440 1 Antenna Spec ASPA-952 10d) Gain 800 MA? Base Antenna 
’ Prevents Dead Batteries. 2 Optina oni 6 Rack Cabinet w/Locking Doors 
WE ee 1 Eprom P1600 Programmer 
i 4 MADE IN US.A. 1 CPU FP-1 Programmer 
in ttt ” PROTECTS YOUR RADIO. 1 Slandaid A400 Programmer 
USED : ‘DASMWASGBE SUCCESTED ONLY $74.95  carsitu 1 Brother Laser Printer Fax Machine 
. 12 AND 24 YDLT MODELS AvAN ARF T SH) w/Ee: & Par 
MOTOROLA. z : we : Tamiacneetin u AT&T 410 KSU w/Fealure Pack 2 & MOH 
ja a ae f : 1 y 
aoe oeemmmeanet | a fae ioe 
ERICSSON BA 1) MHL moh Seagate neh se Se 
H May, CHAACHS 1OSAT Sonera ~ 2 AT&T 4 Bullon Desk Phone 
re i ee, \ | IBM Wheelwritet — Wheelwriter 2500 Type Writer 
i Ce 1 Smit 36508 Word Processov-Typre Wik 
H 4 SmithCorona 36508 OIG PFOCRSSOI lype Wier 
4 re 5 Omni DebilPhone — Handheld Debit Phone Cellular 
SCHAEFER io wom BARGE UAR is 1 Novell Yer 4.1 5 ust Pack (New) 
RADIO Pawar u prt nui GUA ~ 1 GE CT-500 Handheld Cellular Phone 
co. $a pisoo. 155 ee, Altoona. PA 16502 eh PO eS, 3 Uniden = SPS-3201S 800 MHz Trunking Handheld 
130 West 10 ex N90 Porat, ; 12 mela 3 Uniden =APX-11B = Charger for Above 
Fayette St. eaconaeeeiee ewe aires 800-458-3410 (7 50 Motorola HLN9GI1A M-10 Logic PC Board UHF 
al th ot evn Me ee i OO — GE RTSSFFSBBA Exec Il URF mobile unit UHF 
5 ve" geGuurd SS 
Denver, (A vet 900 ‘ RISIAAU33A Exec Il 40-50 mobile unit only 
50622 Bt THT Circle (140) on Fast Fact Card GE AH-320-Flip Handheld Cellular Phone 


MICOA Base, 37 Mi Sinclair =CT5-453F 5 Channel UHF Combiner 
Sinclair RM31208 —-8 Port UHF Rx Multi Coupler 
Sinclair Special 8 Cavity High Current Duplexer 
Baytech = 45216 18 Port Multiport Controtier 
TTPD-8644 Duplexers 

TPCP-8644 Preselecto 


PHONE 


1319) Oenk Seta, Mead Modis 
vig Desk Sets, T1370 & T1900 
984-6115 


Ns 
rt . 
FAX MOSES 
1319) 


CAL CRYSTAL LAB., INC. 


Cc RYSTALS FOR ALL RADIOS 
+ Communication Crystals 


——-—--—- -—- Nee 
oOo 
m 


MISDR bars (Buse 152 my O1ADKE All makes and models : XR = apssg a ie et coe 
+ Channel Elements : x x 26:70 15 Duplexer 
Recrystalized and compensated 1 EMP Corp, 02515 AK Multi Coupler 
° seis Ar ae 1 Helper Sinadder3.  Sinadder 
Equipment Wanted Competitive pricing: 1 Motorola RIDI3A Sinadder 
Emergency Service 1 CTI WeePatch Telephone interconnect 


For Crystals 24 Hours * 72 Hours * 1 Week 
Norma! Delivery 3 Weeks 


800-333-9825 
FAX 714-491-9825 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


CLOSE OUT PRICES ¢ CALL TODAY! 


(205) 408-0116 


Circle (120) on Fast Fact Card 


[ym COMM-NET 2000 | 
i les Automatic [ON/OFF] Delay Timer 
: * Programmable 15 minutes to 12+ hours 

i m= ° Handles 30 continuous amps at 12 volts § 


*C Se Easy to install/ With 1 Year Warranty 
aS2 Included. Eminates battery talture/replacement 
DG200 $38 —« Pratects your radio & cellular phone 
(800) 283-5158 + Family owned & operated since 1985 
H tax:(800) 337-6475 * Made in THE USA Awith U.S. Parts 


Mera dylyorivl 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. 
1-800-347-4121 
FAX (602) 585-6900 
See us at IWCE Booth #2047 


WE BUY USED RADIOS 
* MOTOROLA UHF: MITREK, 
SYNTOR (100W) and 
MICOR LOW BAND (100W) * 

Tel: 800-761-4016 Fax: 212-304-1969 


Solicitation of Potential Vendors 
For Wide Area Voice and 
Data Radio Network 


Pacific Gas and Electric (PG&E) intends to 
issue a Request For Proposal (RFP) for 
enhancement of its voice mobile radio net- 
work, The planned voice and data compatible 
trunked network will serve approximately 
10,000 mobile users throughout the PG&E 
service territory of Northern and Central 
California. 


BUSINESS FOR SALE 


Motorola MSS Full Line Dealer- 


Cellular Dealer 
¢ Business Owned Paging System 
¢ Profitable Business 15 yrs. 
same location 
¢ Small Town ¢low Crime 
¢ Good Schools 
#85 miles to Saltlake City, UTsite of 
Winter Olympics in 2002 
Total Buy Out- Serious Inquiries Only 
Owner 


307-789-2058 


PG&E will evaluate potential vendors. Those 
qualified will be invited to submit proposals in 
response to the RFP in April 1996. Information 
packets concerning the pre-qualification 
process can be obtained with a written 


Wanted new or used GSM phone request to: 


Pacific Gas and Electric Co. 
Attn: Paul Markavage 
MS B22A 
P.O. Box 770000 
San Francisco, CA 94177 


Original Motorola & Ericsson 
Batteries for export at cheap price. 
World-Tech Company 
in Hong Kong 
Tel: +852 27802938 Fax: +852 23401085 
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Complete Pager Testing Equipment... 


The Ramsey Package Quickly and Easily Tests 
@ All Popular Pagers @ Alignment and Sensitivity 
@ All Speeds for Pocsag, Golay and FLEX™ Paging Formats 


@ Fast Troubleshooting and Verification of Re-Crystalling Jobs 
Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
from set-up to alignments and sensitivity tests in just minutes! 


FLEX™ is a trademark af the Motorota Corporation 


... and Hands-On Training! 


The Ramsey Pager Test Training School includes... 
¢ Two days of complete training for: 


«Reference notebook with free 
updates for ALL pager styles 
* Complete list of sources for all 
pager related services & equipment 
Y LCD repairs * Local transportation to hotel, 
v Password breaking airport, and factory 
Construction plans for a professional Hotel accommodations and meals 
quality screen room provided for the evening of arrival 
*Complete documentation for all test through the end of class (up to 
procedures covered three night's stay) 
Ramsey Pager Test Training School (with Equipment Purchase**) $1,195 


Ramsey Pager Test Training School (no purchase necessary) $1 5795 


** Qualifying equipment purchases of >S2900 within 3 mos. preceding or 1 mo. after training date. 
Bring additional attendees at haif price 


bold 
RAMSEY ELECTRONICS, INC. 
793 Canning Parkway, Victor, NY 14564 


¥ Re-crystalling and Alignments 
Y Sensitivity tests 
Y SINAD measurements 


oe 


Equipment for sale 


PAGER PAK3 (for FLEX™) . . . $5,595 


“ fneludes. . . 
. © COM-3 Communications Service Monitor 


with digital pager input option 


- © PE-6400 FLEX™ Paging Encoder 


* ATF-1 Radiation Test Fixture 
* Missing Link Test Set 
* Interconnect cables 


' © Shipping and handling 


PACKAGE OPTIONS 


. * MYM-1 Millivoltmeter ($500) * SCRM-1 Screen Aoom Kit ($345) 


» SM-1 SINAD meter ($200) * CCA-1 Quik-Check™ Crystal Checker ($135) 
* AAS-1 Oscilloscope ($380) + DMM-1 Digital Multimeter ($25) 
* PP-1 Preamp Probe ($135) +» Repair/Alignment Tool Sets ($95/Ea.} 

* STE-3000 Shielded Test Enclosure ($1,800) 
Select from one of four packages (starting at 
$4,995) and save from $300 to $800! 


CALL 1-800-446-2295 
Fax 1-716-924-4555 


Circle (138) on Fast Fact Card 


PageCo 


International, Inc? 
Buy, Sell or Trade New & Used Pagers--Top $$$ 


HOUR TURNAROUND 


48 GUARANTEED! 
fax 305-491-8834 


tel 305-491-9501 ox 


COMPLETE PAGER REPAIRS 


Repair & Refurbish to Factory Specs for All Makes & Models 
REPAIR EQUIPMENT, PROGRAMMERS, PASSWORD BREAKERS & COMPONENTS 


XPESS DE 


Circle (139) on Reply Card 
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Pager repair * PAGERS + PAGERS + PAGERS « PAGERS: PAGERS « PAGERS + 


TECHNICAL 
SERVICES 
* Motorola & NEC Pager Repair 
* LCDs - Recrystal - Repair 
¢ Fast turn around 
* Factory Parts 
* Accurate in-house tracking system 
1-800-263-3193 
4328 So. Mingo Rd. 
Tulsa, OK 74146 


YPBMOFPUVsH9BIMOFPVs HAIMO>D TD 


mPMANUS bd 

OMMUNICATIONs NEW 

ePagerRepar it” Refurbished 

* Only Factory Replacement PAGERS 
pane * Gov't Freq. 

¢ Vib motors, batteries, etc. cies green wince 


— We Buy Pagers 


"ONE CALL GETS IT ALL" moreno. 
NEC 400 North Fifth Street te na) 


Authorized Dealer Blytheville, Arkansas 72315 @uthorized Dealer 
Phone: (501) 763-6250 © Fax: (501) 763-6533 
* PAGERS « PAGERS * PAGERS « PAGERS: PAGERS *« PAGERS + 
Circle (121) on Reply Card 


TRO 
cRYS *. SS 


e st° 
\ +LCD's, housings, programmers & more Re 


oe 
we ng 
* 1,600 PAGER FREQS * 


Motorola, NEC, Uniden, Samsung, Everon, Maxon & Shinwa 


GQIMOrPUVH9IMOPVs HIMOP DV 


at your door overnight! 
DO YOU HAVE Coy tel 305-776-0031 Ss 
EQUIPMENT ay . fax 305-776-0109 rm s 
FOR SALE? CER : te 
i PARTS UNL"* 
MOBILE RADIO'S Circle (122) on Reply Card 


classified ads 
They're well read! 


Premium pager repair! 
). 


Consistent, reliable quality. 
1-800-627-2022 


Call 
Classified 
Advertising 


(800)7 7 1 335 s | Circle (123) on Reply Card 


Fax (913) 967-1735 
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Classified 


Pager Testing 
You Can 
Depend On 


¢ Proven reliability 

¢ Superior technical 
support 

¢ Unmatched 
performance 


For a complete solution, call your 


F: local HP field representative or 
Now with FLEX 1-800-452-4844, ext. 1429 


|G HEWLETT ® 


PACKARD 


Circle (124) on Fast Fact Card 


Computer software 
SENTRY CRYSTALS: HERE'S THE DIFFERENCE 


¢ ROCK-SOLID PAGER, RADIO, OEM CRYSTALS; also channel elements and tone reeds. 
Huge stock. State-of-the-art, trouble-free products; 100% quality control. 
¢30 YRS OF FRIENDLY, ON-TIME SERVICE. Courteous, knowledgeable employees. 
Scheduled shipments, purchase agreements, volume pricing possible. 
¢ NO-HASSLE LIFETIME WARRANTY « SAME-DAY SHIPPING AVAILABLE 


800-252:6780 


or SENTRY MANUFACTURING COMPANY 
1201 CRYSTAL PARK * PO BOX 250 + CHICKASHA OK 73023 
ie FAX: 405-224-8808 


WHEN YOU BUY A CRYSTAL FROM SENTRY, YOU NEVER HAVE TO BUY IT AGAIN. 


Service - Sales - SMR Billing 
Computer software Circle (125) on Fast Fact Card Pager Billing - Accounting 


Computer Resources, Inc. has the 
solution for all types of two-way radio 


INewv ! PC Radio Monitoring Software FOR 


FEATURES & APPLICATIONS: | « jwo.viay secvce Shops MORE 
o Uses Low CostRadios a Hourly. Peak. & Total Statistics —o Traffic & Loading Studies F u 
© Spectrum Analyzer o DBase Stabstics Files o Coordination, Find Quiet Fregs INFORMATION 
© Tactical Display o Erlang. Air Time, Call Count 0 Public Satety Command Post 5 a 
OPLIDPLIOTMF Logging oo Highest Performance o Community Repeater Lagging ON CLASSIFIED 


billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 


o High Rate Sampling © Dual Radio Handolf o TV News Desk & Vans software, hardware, and training. 


7 ~ _ 
o Canventional Scanning 0 Run 10 Radios Cancurrently o Emergency Response Teams ADVERTISING 


0 Windows'3.1, 3.11, 95 o Optional GPS & Remote o Surveillance & Countermeasures 


CALL 
Signal Intelli Download from BBS: 1-408-258-6462 
1-408-926- 630 FREE DEM tint at lecbawe inanssae. 800-771-3351 


205-987-1523 / 205-987-1709 FAX 


Circle (126) on Fast Fact Card 
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CUSTOM RF SOFTWARE TOOLS 
Coverage Digital 

* Digital/Analog ¢Throughput 

* Reliability *Response time 

#20 contours *Fast Color Printer plots 
*3D terrain grid *Map Features 


Simulcast Interference Minimization & Others 


CMC CONSULTING (214) 612-8880 


THE EARLY 
BIRD 
GETS THE 


Call now for reservations 
in next months 
issue of MRT. 


UTD Ray Tracing for Urban PCS 


Computer software 


USEAMAP TOACCESS YOUR DATA 


Use Geography To Help Visualize, Correlate and Manage 
Wireless Radio Communication Sites! caress 


ComSiteManager provides you with a visual interface 
to access your multiple site communications data. 


e = Attach Data To Any Map Object 


Zoom in from 


© Comprehensive Site Database = wack vinw 


® Site RF Interference Analysis down to a Ret 
street map. tes 
® Cellular Markets, Coverage and Analysis P. 
Map and Other Data Products Available 2/0 REcono 
Vinten see Click ona 


COMSITE = Mea 
MANAGER SELES Wohereserd 


BY DOUGLAS INTEGRATED SOFTWARE 


1350-E4 Mahan Drive, Ste 160. Call: 800-845-0408, 904-656-8673 


Tallahassee, Florida 32308 


Circle (127) on Fast Fact Card 


The Service Processor computerized Work Ticket, 
Automatic inventory adjust, Auto Ticket Pricing, On line service 
history MA or T&M. MA records, Frequencies Cap Codes Etc. 01 
line Help. Generate any Report. Easy to use, Character oriented, 
or mouse driven, Network, DOS or Windows Version Available. 
# & & DEMO, ACTUAL SOFTWARE, FREEX & & 
Midwest Data Service 

P.O. Box 178, Philo, IL 61864 

217-684-2641 1-800 553-6791 


With more than 20 years experience in propagation 
modeling, EDX is the world leader in innovative PC 
coverage and link analysis software. We offer proven, 
affordable PCS system planning tools including: 


0 Multi-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios, and most likely server 
studies (MSITE™) 

O Microwave link studies with interference prediction 
from other links and PCS transmitters (TPATH™) 

O Selectable propagation models (TIREM, Okumura, 
FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 

O The first complete US 3 second terrain database on a 
single CD-ROM 

O Terrain databases for the U.S., Great Britain, Canada, 
Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

O EDX programs are full 32 bit applications 

O Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (541) 345-0019 Fax: (541) 345-8145 


Circle (128) on Fast Fact Card 
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Computer software 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 


Repair services 


¢ No Radial Generation Required - Real Time Propagation Study / Profiles 

e DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. MOTOROLA 

* Multiple Propagation Models - Longley-Rice, Okumura, Field Strength PORTABLE & PAGER REPAIR 

¢ VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis » PAGERS $ 10 + PARTS 

¢ 30 Meter and 3 Second Terrain Data - CD-ROM and Floppy Disk » PORTABLES $ 29 + PARTS 
* SYNTH. PORTABLES 949+ PARTS 


vs Rocky Mountain Communications, Inc. 
“\* 2023 Montane Drive East @ Golden, Colorado 80401-8099 

Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@micropath.com @ GeoData BBS: 526-1023 


@ QUICK TURN AROUND @ FREE RETURN SHIPPING 
TE: 1-800-567-5636 FAX: 954-987-8820 
ARCOM, INC. f 


Miramar, FL 33023 
$25.00 FLAT RATE 
Pus Parts & Shipping 
On the ae on 


UNIDEN TWO-WAY 
AUTHORIZED SERVICE CENTER 
IN & OUT OF WARRANTY REPAIR 


REGENCY/WILSON 
“OTHER MODELS—S30/HR Plus Parts & Shipping 
== MULTICOM=— . Fast TURNAROUND 

ee Geese * FACTORY TRAINED 
405-799-7356 800-860-7356 * VISA - MASTERCARD - COD 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 
how. Do “what if" studies and solution analysis in-house! 

Cail for free brochure & demo disk. 
SortWricut, LLC 
1010 So. Jouet St, Suite 204 
Aurora, CO 80012-3150 USA 
Te. (303) 344-5486 
TeveTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 e-mail sales@softwrightcom 


VHF, UHF, 800 MHZ, 2-WAY RADIO 
MICRO TECH INC. 
219-422-6144 


CENTURION 


COMMUNICATIONS, INC. 
$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
ALL TWO-WAY & MINITOR II PAGERS 


$40.00 PER HOUR PLUS PARTS & SHIPPING/HANDLING 
AUTHORIZED KENWOOD SERVICE CENTER 
FAST TURNAROUND - FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - C.0.D. 
892 N. DELSEA DR. (609) 794-8000 
VINELAND, N] 08360 FAX: (609) 794-8989 


MEMORIES 
FAD 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.|.S.T. TRACEABLE CALIBRATION 


After 1 
month. 


Don't let it 
happen. 
Make sure 
the memory 
of your 


~ Make ExpressTech 
your service depot. 


Repair of GE Two-Way 
Mobiles, Portables, 
& Site Equipment 

v 


ad stays 
with your 
target 
audience. 
Mobile Raudio 
‘Technology 


EDACS & GE-MARC 
v 
CONVENTIONAL 


v 
Will Repair Hourly 
or on Contract 


CALL: 
800- 
771-3351 


Circle (130) on Reply Card 
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CUSHMAN IFR 
DISTRIBUTOR FOR SALES NEW-USED 
OPTO ELECTRONICS, INC 


3610 Dekalb Technology Parkway |CALL 
Suite 110/111 


Atlanta, Georgia 30340 
(770) 451-3264 
Fax: (770) 458-8785 


AUTHORIZED 
CUSHMAN SERVICE 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicROPROCESSOR BASED 
Mosites, PortaBLes AND Controt Heaps. SURFACE 
MOUNT REPAIR. Most REPAIRS $60 pLus Pants. FREE 
ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. « Kenwood * Maxon 


585 Factory Shoals Ad. 


Austell, Ga. 30001 770-948-9566 


Classified 
[Repair services] | SUSHMAN 
SERVICE MONITOR REPA 


+ Reliable Cushman repair 

- Cushman products can 
be maintained 

- Factory trained personnel 
support available-always 


IR/CALIBRATION 
We buy and sel 
used IFR monitors! 


Prone(@70)9629998 | has been 
~~. COMMUNICATION » KNS Electronics Inc. 
{oo ———— — — continues support to the 
INSTRUMENTS 


land mobile industry that 
was provided by Cushman 
for 35 years 


1714 SW 23rd Street, Loveland, CO 80537 
4/95 


@eeeoeee < 

° mar - Trade-in offered when new 
° Make ° . ; 

° aa * Electronics, Inc. equipment purchased 

S mean » Call for an appointment 
: as SERVICE MONITOR to have your Cushman 

. e REPAIR & CALIBRATION repaired or calibrated 

. : Exclusive monitor repair since 1973 

e e NIST TRACEABLE NEW EQUIPMENT MANUFACTURED BY: 
. use ve Cushman, IFR, Motorola, Marconi KNS ELECTRONICS, INC. 
* MRT CE Lerma ee 1609 REGATTA LANE, UNIT A 

®* Classifi s ° incoin Ave., Uni SAN JOSE, CA 95112 

; em Rolling Meadows, IL 60008 PHONE (408) 432-8100 
iinet (847) 934-6426 Fax: (847) 934-7195 asians 
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[Reals 


MOTOROLA 


RADIO RENTALS 


MT1000, HT600, P200 
| IWL Communications, Inc. Intrinsically Safe 
is your Authorized All Types Headphones 


Mobiles & Portapacks Full line of intrinsically safe 


— s & Crossband rentals = short/long term use. 


Dealer Inquiries Invited Immediate turnaround. 


1-800-283-COMM We also carry quality 
EVENT RENTAL COMM., INC. Motorola accessories and 


IWL Communications, Inc. 


For your 
is your complete source for 


intrinsically 
safe rated radio 
equipment... 


Motorola Radius & 
Motorola rentals. 


A range of options to meet all 
of your communication needs. 


? 
| 


on-site paging equipment. 


mW MOTOROLA’ 2-way 


Repair Center for: 
wi ia h\\io RADIO RENTALS 
Motorola, E. F. Johnson, | ee 
Ericsson - G.E. i * Top Quality * Low Cost 


* Overnight Delivery Anywhere 


1-800-449-5266 
WL COMMUNICATIONS, tC 


1-800-449-5266 
FWME coves me 


800-822-MOSS — 
FAX 813-254-4811 woustos 


TAX (713) 482-9099 
ON NiEw oOerteans 


FAX (714) 462-9099 
StwoRttans 


Kelechi aR On erepey See Circle (133) on Reply Card 
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We Rent Headsets... ] A Gall’: *: 


And Radios Too! —) We Reach More Prospects Than 
F ; 


Any Other Industry Publication! 
* Dealers Welcome — 
fase ; , M& Contact: Rick Kelley 
apr lh | ae a oo Voice: 800-771-3351/913-967-1923 
* Motorola Radios A a) Fax: (913) 967-1735 
ae 


© RaceTRAC Headsets RACING ELECTRONICS Mobile Radi 


®eeeeeeeé$?3e¢es @ @ 


#@e@eeed8ee?ee?esd 8 


“iekh@ IAKE CHANCES? 


cocccccccccccceses Choose the right service provider. 

When it comes to service and maintenance of your 
IFR Systems instrument, it makes sense to choose a 
team with the knowledge and commitment to get the 
job done right the first time,without costly delays. 

@eeeeeeeee That makes the IFR Systems Customer Service team 
the only logical choice for servicing your IFR product. 
After all, who knows your IFR instrument better than 
the people that designed and built it? 

Whether it’s specialized service, installing upgrades 
or routine maintenance, the IFR Customer Service team 
can meet your needs. We offer: 
®@ Factory/Custom Calibration @ Quick Turnaround 
@ Engineering Support @ Friendly Service Staff 
@ Maintenance Training @ Extended Warranty 

For CUSTOMER SERVICE | With An Attitude | @ Software/Hardware Upgrades 
Call 1-800-835-2350, Operator 6 @ Customized Service Contracts 


IFR Systems, Inc. 10200 West York Street Wichita, Kansas 67215 


Circle (134) on Fast Fact Card 


LOOKING TO REACH 


¢ Put vour Sale , 
Mobile Radio Put me Sales © 41.1% 
Message in front 

Dealers = 


: circulation*® 
and/or of 1O,110 


based on June 1995 


Service Shops? qualified recipients BPA. 
each month.* 
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THE MOST 
PROFITABLE THREE 
DAYS YOU'LL SPEND 
FOR YOUR COMPANY. 


TO+EXPERT SPEAKERS 


1000+ NEW IDEAS 


WirelessWorld ‘96 Conference & Exhibition 


October 30 - November 1 
Orange County Convention Center 
Orlando, Florida 


FOR ATTENDANCE INFORMATION: 


Call Susan Link, Intertec Presentations at 913-967-1969 to be added to our mailing list. 


FOR EXHIBITING INFORMATION: 
Call Ms. Billi Famiglietti, E.J. Krause & Associates at 301-986-7800. 


SPONSORED BY 


‘ : CELLULAR 
Cellular = WIRELESS = ktinaey & MOBILE Telephony 


WirelessWorld is organized by Intertec Presentations division of Intertec Publishing, and E..], Krause & Associates 
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A AT, Communications 
Corporation 
Did You Say... 
"No Site Acquisition Cost?" 
AAT understands §& r a 
your needs ol nel- 
work |mplementa- 
tion, and we are 
dedicated to mak- 
ing the site acquisi- 
lions and manage- 
ment process 
easier. Choose 
from our valuable 
portfolio of over 
1,500 sites on the East Coast, and if you're still 
not satistied, AAT will build a site for you and 
lease it back. 


AAT Will Put You Above the Competition and 
“Above Average Terrain" 
«PCS COMPATIBLE ROOFTOP SITES 
*RECEIVE ONLY SITES 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: T.£. Smith 

800-551-SITE * Fax: 908-417-4825 


Resco TOWER 


OMPAN Y 
Sites available 
GA and SC 


Call Miles McSweeney 
803-686-6686 


Towers * 
of Texas, inc. — 


Our 11 
communications 
towers are 
strategically 
placed across 
South as 
Texas, : 


HER 1, Box 2000 


Sandia, Texas 78383 
er 1-800-447-9115 


512-547-9111 
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150 good reasons to 
call us for antenna 
sites in California! 
70 sites available now 
+ 80 sites pending 
150 California Sites 
+ Low & high elevation sites 


+ Expert site acquisition & 
development 


Diablo Communications, Inc. 
Your Single Source for Sites 


Northern California - Pt. Richmond 
(510)236-3700 Fax (510)236-1741 
Southern California - Burbank 
(818)842-5000 Fax (818)842-5335 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635° AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the [I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


Tower Site Rentals 
N.E. Ohio 
4 Sites Available 
200 — 350’ 
Send Fax Requests to: 
216-759-5220 


TEL: (708) 823-7713 
CHICAGO TOWER 
LEASING CORP. 

’ COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA P.O. Box 31160 
CHICAGO, It 6063! 


[ NEED TENANTS?? 


Advertise vour sites in the 


ONAL COMMUNICATIONS 


STAN STANN 


SITE DIRECTORY 


hoe anienna sites tor ileus: 


“NEED SITES? 


The NCSD contains thousands of prime 


dntenma sites, Ul with space tor lease 
fust $25 per year. For information call 


| Vel (908) 462-3964 Fax: (908) 308-4033 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


Dont Let Time Get @way From You! 
CaLL NOW 


To reserve your ad 
space in the next issue of 


Mobile Radio Technology. 
800-771-3351 


Choice California 
Antenna Sites 


° Stand-by Power / Air Cond. 
* Continuous Monitoring 
* High-Security Access System 


*" Meridian | 
Communications 


Great sites, great service, since 1956 


Call Rich or Jack Reichler at 


y 
fj 
ne 


(800) 400-SITE 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building . 
2-Way/Microwave 


800-722-1496 


Heard the news 
about guy 
anchor failures? 


Recent tower failures due to anchor 
corrosion prompted development of the 
AnchorGuard” system. 


* Prevents Corrosion 
* Easy to Monitor 
* Economical to Use 


ANCHORGUARD 


CORROSION COMIROL SYSTEM FOR TOWER ANCHORS 


(800) 653-3392 


AN 


AMERICAN 
TOWERS 
AND 
STRUCTURES 


—— 
* CELLULAR * MICROWAVE * UHF/VHF « 
* BROADCAST * SPECIAL * COMPLETE 
* INSTALLATION SERVICES » GUYED TOWERS » 


* SELF SUPPORTING TOWERS » 
FOR YOUR CATALOG CALL OR FAX 


FAX 
712-252-0371 


TOLL FREE 
800-369-0159 


PHONE 
712-252-0240 


SITE MANAGERS ONLY 


FIND TRANSMISSION LINES AND ANTENNAS ON 


YOUR TOWER & BUILDINGS WITH - ID-ER TAGS 


RUGGED LARGE RED NYLON ID-ER TAGS WITH WHITE 
INDENTIFICATION NUMBER ENGRAVED ON BOTH SIDES. 
ID-ER TAGS ATTACH AT ANTENNA, LINE, ENTERING BUILD- 
ING, AND EQUIPMENT. 

WO-ER PACKAGE CONTAINS 4 EACH OF 12 SEQUENTIAL 
NUMBERS FROM 1 TO 12 (TOTAL 48 TAGS W/TIES) 
TAGS V2 L218 IN W= 3/4 HOLE 1 10.999 AVAILABLE 

MAIL CHECK OR MONEY ORDER FOR $85.00 TO: 

THOMAS MOYER, BOX 463, UWCHLAND, PA 19480 


Building Blocks for 
One Terrific Site System 


= CAstte 
= Tower 
= CORPORATION 


a: CIRM 


12 5 Atlanta 
Denver 
Austin 
Texas 
Oklahoma 
New Mexico 
Arizona 


Miami 
- Phoenix 
_ San Diego 
pat — 
hicago 
New Orleans 


Mississippi 
San Antonio 


Castle/Spectrum is adding new sites daily. Recent acquisitions include 
22 towers in Mississippi and the tallest buildings in Phoenix and Miami. 
Call us for complete site information, 


Castle Tower Corporation 
800/599-7238 
Fax: 915/690-5819 


Spectrum Site Management Corp. 
800/966-8885 
Fax: 713/984-0066 
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TOWER SITES NATIONWIDE 
SKY KING COMMUNICATIONS, 
INC., owns, manages. or is an autho- 


“ea 
New Orleans 


We Got You 
No-Body has 


Tower 
WETEC 


Southeast ‘96 Now Available 


More coverage/More comprehensive than ever! 
Over 1,000 identified sites added 


Subscriber services include: 
* On-Line: HAAT's, precomputed distance-to-contour values 
: based on 3-second terrain data, NAD 27/83 coordinates 

| * FS4 service: helps you find site contacts at a nominal rate 
| « Updates: semi-annual updates on new site info and news 


FRYER’S SITE GUIDE 
10f | ansdowne Ct, #300 610 284-9289 


Lansdowne. PA 19050) 
lax: 610 622-1697 


—_— 
to Chicago 
Covered 
more affordab! 


Space. 
800-249-1250 


rized agent for antenna sites across the 
United States, including the U.S. 
Virgin Islands. 

Contact: George Finn @ 203-863-4324 


per region 


$400 


national! 


Circle (137) on Fast Fact Card 
March 1996 


Mobile Radio Technology 


19 


d index/hot line 


Page 


Company Number 


Advanced Development Serv 
Advanced Receiver Research 


Allen Telecom Group ... 

Andrew Corporation 

Anritsu Wiltron Sales Co. ... 32A-B,33 
APCO National Conference 

APE South 

Astron Corporation .... 

PAVIBCS LG: csisinrssers 

AW Enterprises .... 

Barnett Electronics 

Bird Electronic Corp 

Cadex Electronics Inc............ 
Cartwright Communications .. 
California Microwave 

Castle Tower Corporation... 
CELWAVE 

Centurion International inc. .............. 9 
Chargeguard Corp. ...........--....0 109 
David Clark Co.,Inc. .. 

Comm/Scope, Inc. .....---.:-----cecereeeees 53 
Communication Instruments 
Communications Services Co. ..... 
Communications Specialists 

Connect Systems, Inc. oes 13 
Control Signal Corp 

CPI Communications Inc .... 

Cromack Industries Inc. ...... 
Crystronics, Inc. .... 

CTI Products Inc. ......... 
Cushcraft/Signals Corp 

Daniels Electronics 


Direct Power & Water Corp. ........... 94 
D & L Communications Inc. ... 108,114 
Doppler Systems, Inc. ......0..0ccce 82 
Douglas Integrated Software . 
DuraComm Copp. .....0.....c 


EDX Engineering 

E| Paso Communication Systems .. 76 
ENTELEC 

E Trunk Systems, Inc. ........-....-.--. 102 
Fryer’s Sit Guide i 
Glenayre 

Doug Hall Electronics .. 

Hazeltine Corp. ............ 

Henry Radio 

Hewlett-Packard Co. .... 

Hewlett Packard 

Richard Hirschmann of AM ... 

RUBS ING ivssssecoreencerssvasancons 

Hutton Communications 

Hy-Q International 

IDA Corporation 

IFA SYStes AGE ciccscmsreccence 19,116 
International Wireless Communications 


Irish Power Systems . 

IWL Comms Inc. ........-.- 

JBRO Batteries Inc. .. 

1 <1] Meo ee OY 

Kenwood Communications .... 

KNS Electronics Inc. ......0.. ee 115 
Larsen Electronics 
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Hotline 


205-408-0116 
203-582-9409 
602-275-4505 
800-255-6222 


.. 800-676-5342 


708-349-3300 
800-230-2972 


... 800-949-2726 
... 800-543-9191 
... 714-458-7277 
... 803-892-2181 
.. 800-334-4884 


800-423-3858 
216-248-1200 


... 604-451-7900 
... 800-543-8614 
... 800-999-1920 
«. 713-789-7651 
.. 800-321-4700 


800-228-4563 
800-458-3410 


.. 508-751-5800 


704-323-4944 
970-962-9998 


.. 800-875-5109 


800-854-0547 


.. 800-545-1349 
.. 303-989-8000 
.. 214-437-5320 


800-603-5140 
305-566-6949 


... 513-595-5900 
.. 800-258-3860 


604-382-8268 
716-373-7228 
505-889-3585 


. 800-336-6825 


602-488-9755 


.. 800-845-0408 
... 816-746-8300 
... 520-204-2597 
... 541-345-0019 
.«. 915-533-5119 


214-235-0655 
914-245-1128 


..- 215-284-9289 
... 770-623-4900 
.. 614-261-8871 


516-262-8351 


.. 800-877-7979 


707-577-2265 
509-921-4001 


.. 201-835-5002 
.. 800-949-9490 


800-442-3811 
606-283-5000 
701-280-1122 


.. 316-522-4981 


707-459-6701 
713-482-0289 
800-323-3779 


... 916-677-3210 
.. 310-639-4200 
.. 408-432-8100 


800-426-1656 


Company 


Maxon America Ine, .............. 
McManus Communications 
Mechem Electronics 
Meridian Communications . 
Micro Care Corporation 
Microflect 

Microwave Data Systems 
Microwave Filter Company Inc. ...... 14 
Midland International LMR 
Miracom Technologies Inc 
Modular Communication 
Systems 

Motorola Americas Parts Div 
Motorola Test Equipment 
MX-COM, Inc. ...... 

tS LS Et ees i. 
Omnicron Electronics .... 
Opta Phone Systems 


Pipo Communciations . 
PUOG: ING ccceosareenasee: 
Polaris Industries .... 
Ployphaser Corp 
Primus Electronics Corp... 5 
Radio Express, Inc. ................. ; 
RAM Communications 
Consultants, INC. .............::c0ee0e 97 
Ramsey Electronics, Inc. .............. 110 
RCW Distributing 
RELM Communications .- 
PALIN YONG retes core rescence 
RMS Communications Group 
Rocky Mountain Comms. Ine. ...... 114 
Samlex America Inc. ............. 
Sentry Manuf. Co. ............ccssscssesrees 112 
Serviceware Corporation 
Setcom Corp 
Sharp Communication ... 
Shure Brothers Inc. ........ 
Sinclair Technologies Inc. . 
Skycell Satellite 
SoftWright 
Solar Electric Specialties 
Solarex 
Standard Communications 
Stealth Network Technologies 
TCS Consultants INC. «00... eee 97 


Times Microwave Systems .. 

TPL Communciations Inc. .... 
Transcrypt International, Ltd 
Trident Micro Systems cy 
Trilogy Communications Inc. .......... 
Tru-Connector Corp 

TX RX Systems Ine. ............. 
Vega, A Mark IV Company 

Vocom Products Company LLC 
West Coast Radio 

Wetec Electronics 

Wireless World Conference 
ARUTON, NG: tcinsenyoreerietuisbecss 27,74,83 


FastFact Advertiser 
Number Hotline 


800-233-0440 
847-676-8282 
516-231-1700 
916-638-5500 
800-233-2955 
816-891-6320 
501-763-6250 
703-891-0569 
818-222-5655 
800-638-0125 
503-363-9267 
w 716-242-9600 


800-505-TEST 
800-638-5577 
206-661-1197 
203-928-0377 
707-923-4000 
«+--+» 305-776-0031 
916-644-5444 
219-936-4221 
800-752-3571 
800-325-7170 
800-435-1636 
703-266-1928 


908-636-6970 
800-446-2295 
800-726-9015 
800-821-2900 
51,62,85. 800-USA-1USA 
800-627-2022 
303-526-5454 
604-525-3836 
800-252-6780 
613-521-7391 
415-965-8020 
800-548-2484 
800-25S-HURE 
905-727-0165 
800-755-7373 
303-344-5486 
800-344-2003 
301-698-4200 
310-632-5300 
614-798-8783 
409-588-3200 

s+» 800-472-7373 
.-- 203-949-8400 
213-256-3000 

.. 800-276-8799 
800-798-7881 
601-932-4461 
508-532-0775 
716-549-4700 
818-442-0782 
800-USA-MADE 
310-268-2464 
105,111. 901-286-6275 
913-967-1969 
22,66,78 . 206-820-6363 


STRUCTURAL ENGINEERING 
~ DESIGN PROVISIONS 


if \ Demodulator 


WS reLecom N 
. ELECOMMUNICATIO 
at PyiSMISSION HANDBOOK 


.< 
he D4 | 
m Log 


SECOND EDIT 
WILEV4NTERSCHE «| 


LARGE ly 
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4 Ask for extension 911 
303) 363-4613 
- Salem, OR 97302-1190 


Custom Field Passive 
Towers Structures Services Repeaters 


Components 


‘= trune * er angen = 


| TP-3200 


$279.95 

Full Featured! Shared! Repeater Tone) Panel! 
with ALL*157 ETESS/DES codes. In 
Desktop or Rack Mount versian: 


TE-64 $79.95 


Self contained Bricodér, Rotary Dial Selection: 
Great for the Benchtop: 5.25°x 3:3" 1.7" 


| CSI-100 $749.95 
Video Modem= Sends and réckives broadcast 
quality, ‘single frame,.color video over ANY 
narrow-band communications channel: 


ort 
wan 
eZ Porte. 
ome 
CC-1/CR-1 $49.95 each 


1 for 


Surace:Mounr Component Kits for: repairing 
SMT. circhhits; CG-1-for saacitoRCK: 
Tesistors. 


: 
i 


/1D-8 $89.95 

(Automatic Morse Statién Identinen Meet all 
FCC AD Requirements. Fully field program-= 
table with included :keypad-1,85"'x 142"x35" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone Sequential, 
other formats available. 7.5°x-7:8" x:2.7" 


PE-2P $54.95 


Two-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or other enclosure. Multiple call 
capability, 1.25" x 2.0" x .4" 


DCS-23 
Digital Coded Squeich 
Encoder-Decoder. Pro- 


grammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 TS-32P 


$D-1000 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched outputs from two-tone 
paging calls. 1.25” x 2.0" x..4" 


$57.95 


Programmable CTCSS 
Encoder-Decoder. Tone 
squelch for any FM trans- 
ceiver. 1.25"x 2.0" x.4" 


$59.95 DTD-1 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder 
Decoder. 1.7"-x .78" x .25" 


$64.95 


$59.95 


Single Function DTMF Decoder. 
Provides switch outputs via 
DTMF.. 1.25" x 2,0" x-.4" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


PE-4/PE-15 $99.95 
Multiple Call POCSAG {RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired. 1.78" x 1.03" x 35” 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 
audible tones also avail- 


able. .9"x1.3"x.4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


COMMUNICATIONS SPECIALISTS 


426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 
1] (714) 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 » FAX (800) 850-0547 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


N= 


Outside USA or Canada: Jescom Intemational, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 + Also in Italy and Spain 
‘ 
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